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Elk (Cervus elaphus nelsoni) habitat selection and use of un­
disturbed forested summer range was studied during summer 1976 
and 1977 in the Chamberlain Creek drainage of western Montana. Belt 
transects extending diagonally across the study area were used to 
sample environmental attributes as well as to count elk pellet groups. 
The proportion of availability of a habitat attribute was compared to 
the proportion of elk pellets in that type.
Virtually all available environmental situations in Chamberlain 
Creek were used by elk. No habitat was preferred over all seasons 
but some types were consistently avoided. Elk use was always lower 
than the availability of slopes in excess of 30 , primary upper slopes 
and ridgetops, dense stands of small lodgepole pine (Pinus contorta) 
(pole-sapling successional stage), and areas farther than 450 yards 
(410 m) from water. During May and June 1977, the most preferred sites 
were clearings (either bunchgrass meadows or wet meadows and seeps) 
with sight distances of over 100 yards (90 m) and overstory canopies 
under 25 percent. Abies lasiocarpa/Calamagrostis canadensis habitat 
types were selected. Elk use shifted to more closed overstory 
canopies, primarily stands of medium to large size lodgepole pine, 
during July and August. Those stands typically had sight distances 
of 50 to 100 yards (45-90 m) and were classified as young successional 
stage. Mountain arnica (Arnica latifolia) understories were highly 
preferred. Pellet counts were also higher on benches, swales, and 
moderate slopes. Fall and winter elk use shifted to Douglas-fir-larch 
(Pseudotsuga menziesii-Larix occidentalis) stands on southwest and west 
aspects at lower elevations. The understories on preferred sites were 
usually bunchgrasses, pinegrass (Calamagrostis rubescens), or elk 
sedge (Carex geyeri).
Chamberlain Creek drainage was used most intensively during 1977, 
a dry year. Elk sought out stands of medium to large size lodgepole 
pine or mature spruce-fir (Plcea engelmannii-Abies lasiocarpa), 
overstory canopies greater than 75 percent, moist understories, and 
A. lasiocarpa/Menziesia ferruginea or A. lasiocarpa/Calamagrostis 
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C H A P T E R  I 
IN TRO D U CTIO N
T he  e lk  is  r e g a r d e d  a s  one of w e s t e r n  N o rth  A m e r i c a ' s  m o s t  
p r i z e d  g a m e  a n im a l s .  C o n se q u e n t ly ,  a g r e a t  d e a l  of t im e  an d  e f fo r t  
h a s  b e en  ex p en d ed  by  s t a t e  and  f e d e r a l  a g e n c ie s  g a th e r in g  b a s i c  d a ta  on 
e lk  food h a b i t s ,  r e p r o d u c t iv e  r a t e s ,  p o p u la t io n  s t r u c t u r e ,  b e h a v io r ,  
an d  h a b i ta t  r e q u i r e m e n t s .  R e c e n t ly ,  a t te n t io n  h a s  tu rn e d  to  the  
r e l a t io n s h ip  b e tw een  e lk  and  t h e i r  s u m m e r  r a n g e  and th e  a l t e r a t i o n  of 
th a t  s u m m e r  r a n g e  b y  ro a d - b u i ld in g  and  t i m b e r  h a r v e s t  a c t i v i t i e s .  T he  
i n c r e a s i n g  a b i l i ty  of th e  l u m b e r  i n d u s t r y  to  u t i l iz e  p o o r e r  g r a d e s  of 
t i m b e r  opens  m u ch  of e lk  s u m m e r  r a n g e  to  the  p o s s ib i l i ty  of lo g g ing  
and  th e  a c c o m p a n y in g  r o a d s  and  i n c r e a s e d  h u m a n  a c c e s s .  In v iew  of 
th e  p o te n t ia l  co n f l ic t  b e tw e e n  t i m b e r  h a r v e s t  and  e lk  h a b i ta t  r e q u i r e ­
m e n t s ,  th e  M ontana  C o o p e r a t iv e  E lk -L o g g in g  S tudy w as  in i t i a t e d  in 
1970 to  a s s e s s  th e  im p a c t  of lo g g in g  and  r o a d s  on the  b e h a v io r ,  m o v e ­
m e n t ,  h a r v e s t in g ,  and  s u r v iv a l  of e lk  in  M o n tana . T h is  s tu d y  is  one 
s e g m e n t  of the  M ontana  C o o p e r a t iv e  E lk -L o g g in g  Study.
T h e  C h a m b e r la in  C r e e k  d r a in a g e  is  the  p r i m a r y  s u m m e r  
r a n g e  f o r  e lk  w in te r in g  in th e  d r a in a g e s  to  th e  n o r th  and w e s t .  In 
c o n t r a s t  to  m a n y  o th e r  e lk  s u m m e r  r a n g e s ,  C h a m b e r l a in  C r e e k  is
1
2
h e a v i ly  f o r e s t e d ,  p a r t i c u l a r l y  in  th e  u p p e r  tw o - th i r d s  of th e  d r a in a g e  
w h ich  is  d o m in a te d  by  d e n s e  s t a n d s  of lo d g e p o le  p in e .  P e r h a p s  
b e c a u s e  of the  l im i t e d  a m o u n t  of m e r c h a n ta b le  t i m b e r  c o m p a r e d  to  
a d ja c e n t  d r a in a g e s  and  b e c a u s e  of i t s  i n a c c e s s ib i l i t y ,  C h a m b e r l a in  
C r e e k  h a s  r e m a in e d  v i r t u a l l y  u n to u ch ed  by  t i m b e r  h a r v e s t  an d  r o a d -  
bu ild in g  a c t iv i ty .  Due to  th e  d e n s e  o y e r s t o r y  an d  to p o g ra p h ic  b a r r i e r s ,  
on ly  v e r y  o c c a s io n a l  l i v e s t o c k  g r a z in g  o c c u r r e d .  T i m b e r  h a r v e s t  
p la n n in g  f o r  th e  C h a m b e r l a in  C r e e k  a r e a  and  th e  in i t ia l  p h a s e s  of a 
p r e - d i s t u r b a n c e  e lk  s tu d y  w e r e  b egun  b y  B u r e a u  of L and M a n a g e m e n t  
(E LM ) p e r s o n n e l  d u r in g  1971 a n d  c o n tin u ed  th ro u g h  1974. A c o n t r a c t  
w a s  a w a rd e d  to  th e  U n iv e r s i t y  of M on tana  in 1975 to  co n tin u e  the  
C h a m b e r l a in  C r e e k  r e s e a r c h .  T h e  o b je c t iv e s  of m y  s tu d y ,  c o n d u c te d  
d u r in g  th e  s u m m e r s  of 1976 an d  1977, w e r e  to d e s c r i b e  th e  h a b i ta t  
a v a i l a b le  to  e lk  w ith in  th e  C h a m b e r l a in  C r e e k  d ra in a g e ,  th e  e lk  
s e le c t io n  and  u se  of th a t  h a b i t a t ,  and  to  p ro v id e  b a s e l in e  d a ta  f o r  a 
co n tin u in g  l o n g - t e r m  s tu d y  of th e  e f fe c ts  of logg ing  on e lk  in th e  
C h a m b e r l a in  C r e e k  a r e a .
C H A P T E R  II 
STUDY A REA
L o c a t io n  and  P h y s io g ra p h y
T h e  s tu d y  a r e a ,  th e  u p p e r  m a in  fo r k  d ra in a g e  of C h a m b e r l a in  
C r e e k ,  i s  ro u g h ly  35 m i le s  (56 km ) e a s t  of M is s o u la  in n o r th w e s t e r n  
P o w e ll  C oun ty , M ontana . C h a m b e r l a in  C r e e k  is  a  s m a l l ,  f a s t - f lo w in g  
t r i b u t a r y  of th e  B la ck fo o t  R iv e r .  T he  b o u n d a ry  g e n e r a l ly  fo l lo w s  th e  
r id g e to p s  s e p a r a t i n g  th e  m a in  f o r k  d ra in a g e  f r o m  a d ja c e n t  d r a in a g e s  
(F ig .  1). T he  e a s t e r n  b o u n d a ry  is  a  v e r y  ro c k y ,  s e l d o m - t r a v e l e d  
ro a d  known a s  the  " je e p  t r a i l .  " F o r  m o s t  of i ts  len g th ,  th a t  r o a d  
fo llow s  th e  d iv ide  s e p a r a t i n g  the  m a in  fo r k  of C h a m b e r l a in  C r e e k  f r o m  
th e  d r a in a g e s  to  the  e a s t :  W a le s ,  P e a r s o n ,  and  the  E a s t  F o r k  of 
C h a m b e r l a in  c r e e k s .  S im i la r ly ,  the  w e s t e r n  b o u n d a ry  fo l lo w s  the  
d iv id e  s e p a r a t i n g  th e  C h a m b e r l a in  m a in  f o r k  f r o m  B e a r ,  F i s h ,  and  
L i t t l e  F i s h  c r e e k s  and  C ap  W a l la c e  G ulch . A s e c o n d  r o a d  s k i r t i n g  th e  
h e a d w a te r s  of C h a m b e r l a in  C r e e k  f o r m s  the  s o u th e r n  and  s o u th w e s te r n  
b o u n d a r ie s .
T w o to p o g ra p h ic a l ly  d i s t in c t  p o r t i o n s  c o m p r i s e  th e  s tu d y  a r e a .  
T h e  n o r t h e r n  t h i r d  is  d i s s e c t e d  by  s e v e r a l  s m a l l  e a s t - w e s t  r i d g e s  of 
m o d e r a te  s lo p e  (1 5 -3 0 ° )  w h ich  a b r u p t ly  ch ange  c h a r a c t e r  a d ja c e n t  to
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th e  m a in  s t r e a m .  In a d d i t io n  to  b e in g  m u c h  s t e e p e r  (3 0 -4 0 ° ) ,  th e  
lo w e r  s lo p e s  a r e  m o r e  i r r e g u l a r  due to  s c a t t e r e d  r o c k  o u tc r o p s  an d  
ta lu s  a r e a s .  T he  s o u th e r n  tw o - th i r d s  of the  s tu d y  a r e a  is  c h a r a c ­
t e r i z e d  b y  long , g e n t l e - t o - m o d e r a t e  s lo p e s  of 20° o r  l e s s .  E le v a t io n  
r a n g e s  f r o m  4,400 fe e t  (1 ,340 m ) in  th e  m a in  c r e e k  b o t to m  a t  the  
n o r t h e r n  end to  6 ,800 f e e t  (2 ,070 m ) in  th e  s o u th e a s t  s id e .
C l im a te
C ool, m o is t  w in t e r s  an d  ho t ,  d r y  s u m m e r s  a r e  ty p ic a l  on the  
a r e a .  W e a th e r  d a ta  a r e  c o l le c te d  a t L u b r e c h t  E x p e r im e n ta l  F o r e s t  
(e le v a t io n  4 ,100 fe e t ,  1,250 m ) 10 m i le s  (16 km ) to th e  e a s t  (S tee le  
1978). T he  2 0 - y e a r  a v e r a g e  d a i ly  m in im u m  t e m p e r a t u r e  is  8 .2 ° F  
( -1 3 .2 °C )  in  J a n u a r y .  T h e  h ig h e s t  a v e r a g e  d a i ly  m a x im u m  (82. 7 ° F ,  
2 8 .2 °C )  o c c u r s  in  J u ly .  A nnual p r e c ip i t a t io n  r a n g e s  f r o m  12 to  29 
in c h e s  (30 to  74 cm ) (m e a n  = 18.1 in c h e s ,  46.0  cm ); o v e r  tw o - th i r d s  
f a l l s  d u r in g  w in te r  and  s p r in g  (D e c e m b e r  th ro u g h  Ju n e ) .  P r e c i p i t a t i o n  
is  u s u a l ly  lo w e s t  d u r in g  J u ly  and  A u g u s t .  T he  c l im a te  of the  s tu d y  
a r e a  is  p r o b a b ly  s l ig h t ly  c o o le r  and  m o r e  m o is t  than  th a t  of L u b r e c h t  
F o r e s t .
P r e c ip i t a t i o n  d u r in g  1976 w as  n e a r  n o r m a l  (F ig .  2) e x c e p t  
d u r in g  J u ly  and  A ugust w hen  r a i n f a l l  w as  70 p e r c e n t  ab o v e  th e  2 0 - y e a r  
m e a n .  T he  f i r s t  6 m o n th s  of 1977 w e r e  m u c h  d r i e r  th an  u s u a l ,  d e sp i te  
p r e c ip i t a t io n  s l ig h t ly  above  n o r m a l  d u r in g  M a rc h  and M ay. O n ly
F ig .  2. C u m u la t iv e  a n n u a l  p r e c ip i t a t i o n  a t  L u b r e c h t  







7.2 in c h e s  (18.3 cm ) f e l l  d u r in g  D e c e m b e r  1976 th ro u g h  J u n e  1977 
c o m p a r e d  to  an  a v e r a g e  of 12.3 in c h e s  (31.2 cm ) fo r  th o s e  m o n th s .  
R a in fa l l  in J u ly  1977 w as  tw ic e  th e  a v e r a g e  f o r  Ju ly ;  r a in f a l l  in A u g u s t  
w as  n e a r  n o r m a l .
L a n d - u s e  P r a c t i c e s
A lthough  m o s t  of th e  s u r r o u n d in g  d r a in a g e s  a r e  g r a z e d  b y  
l iv e s to c k  (c a t t le  and  h o r s e s )  and s o m e  of th e  d ra in a g e s  h a v e  r e c e iv e d  
e x te n s iv e  log g in g , ■ h u m an  im p a c t  on th e  s tu d y  a r e a  has  b e e n  m in im a l .  
Tw o s m a l l  c l e a r c u t s  o c c u r  in  th e  s o u th w e s t  c o r n e r  and a l a r g e r  
c l e a r c u t  a t  th e  n o r th w e s t  c o r n e r .  H o w ev e r ,  the  m a in  p o r t io n  of th e  
s tu d y  a r e a  w a s  n e v e r  logged  and  i s  e s s e n t i a l l y  r o a d l e s s .  B e c a u s e  of 
in a c c e s s  a b i l i ty ,  o n ly  in c o n s e q u e n t ia l  l iv e s to c k  g ra z in g  o c c u r s .  T h e  
n o r t l j  and  w e s t  b o u n d a r ie s  of the  s tu d y  a r e a  w e re  fen ced  d u r in g  1976 
and  th e  so u th  b o u n d a ry  d u r in g  1977. S teep  s lo p e s  and  d e n s e  t i m b e r  
s ta n d s  p r e c lu d e  l iv e s to c k  e n t r y  a lo n g  th e  e a s t  b o u n d a ry .  R e c r e a t i o n a l  
u s e  is  l im i t e d  a lm o s t  e n t i r e ly  to  b ig - g a m e  h u n tin g  in  th e  f a l l .  T h e  
s tu d y  a r e a  is  p a r t  of a l a r g e r  la n d  m a n a g e m e n t  u n it  w h ich  is  c lo s e d  
to  v e h ic le s  d u r in g  the  hun ting  s e a s o n .
Of th e  5,800 a c r e s  (2,350 ha) in  th e  s tu d y  a r e a ,  a p p r o x im a te ly
4 ,000 a c r e s  (1,620 ha) a r e  N a t io n a l  R e s o u r c e  L an d s  m a n a g e d  b y  th e  
B LM  and  1,800 a c r e s  (730 ha) a r e  p r iv a t e  la n d s  (B u rl in g to n  N o r th e r n ,  
Inc . ).
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V e g e ta t io n
F o r e s t  canopy  c o v e r s  98 p e r c e n t  of the  s tu d y  a r e a .  An 
a d d i t io n a l  1 p e r c e n t  i s  c l e a r c u t s  o r  s e e d - t r e e  c u ts .  B elow  5,500 f e e t  
(1 ,680 m ), the  s o u th w e s te r ly  s lo p e s  a r e  d o m in a te d  by  D o u g la s - f i r  and 
th e  n o r t h e a s t e r l y  s lo p e s  a r e  d o m in a te d  b y  D o u g la s - f i r  an d  w e s t e r n  
l a r c h .  A few s m a l l  b u n c h g r a s s  c l e a r i n g s  o c c u r  on the  r id g e to p s  and  
s o u th w e s t e r ly  s lo p e s .  B e c a u s e  of f i r e s  n e a r  th e  tu rn  of th e  c e n tu r y  
(E l l is o n  1974) lo d g ep o le  p ine  is  th e  d o m in a n t  t r e e  s p e c ie s  on tw o - th i r d s  
of the  a r e a  above  5,500 fe e t  (1 ,680  m ).  S uba lp ine  f i r  an d  E n g e lm a n n  
s p r u c e  o c c u r  on n o r th e r ly  s lo p e s  and  w et a r e a s  th a t  h a v e  no t b u r n e d  
r e c e n t ly .
T h e  d o m in an t  u n d e r s t o r y  p la n ts  a r e  s i m i l a r l y  s e p a r a t e d  a lo n g  
an  e le v a t io n a l  g ra d ie n t .  At lo w e r  e le v a t io n s ,  th e  m o s t  c o m m o n  u n d e r - 
s t o r y  d o m in a n ts  a r e  p in e g r a s s ,  h e a r t - l e a f  a r n i c a  (A rn ic a  c o r d i f o l i a ), 
and  g lobe  h u c k le b e r r y  (V a c c in iu m  g l o b u la r e ). The u n d e r s to r y  in 
c l e a r in g s  and  lo w -d e n s i ty  D o u g l a s - f i r  s ta n d s  is  u s u a l ly  b u n c h g r a s s e s ,  
p r i m a r i l y  Idaho  f e s c u e  (F e s t u c a  i d a h o e n s i s ), b lu eb u n ch  w h e a t g r a s s  
(A g ro p y ro n  s p i c a tu m ), and  e lk  s e d g e .  T he  m o s t  co m m o n  h a b i ta t  ty p e s  
( P f i s t e r  e t a l .  1977) a r e :  P S M E /F E I D ,  /C A R U -A G S P , a n d / C A R U -  
CARU (T ab le  1).
D o m in an t  s p e c ie s  a t  h i g h e r  e le v a t io n s  a r e  m o u n ta in  a r n i c a ,  
b e a r g r a s s  (X e ro p h y l lu m  te n a x ), g lo b e  h u c k le b e r r y ,  w h o r t l e b e r r y  
(V a c c in iu m  s c o p a r i u m ), f o o l 's  h u c k l e b e r r y  (M e n z ie s ia  f e r r u g i n e a ).
T a b le  1. L i s t  of m a jo r  h a b i ta t  ty p e s  found on the  s tu d y  a r e a  an d  th e  
p e r c e n t  of the  a r e a  in e a c h  ty p e .
H ab ita t  type A b b re v ia t io n
P e r c e n t  of 
s tu d y  a r e a
P s e u d o ts u g a  m e n z ie s i i  c l im a x  s e r i e s
/ F e s t u c a  id a h o e n s is P S M E /F E ID 2 . 4
/ P h y s o c a r p u s  m a lv a c e u s
- P h y s o c a r p u s  m a lv a c e u s  p h a s e P S M E /P H M A -P H M A 0. 6
/V a c c in iu m  g lo b u la re
-X e ro p h y l lu m  te n ax  p h a s e P S M E /V A G L -X E T E 1 .3
/L in n a e a  b o r e a l i s P S M E /L IB O 1 .2
/S y m p h o r ic a r p o s  alb  us P S M E /S Y A L 0. 9
/ C a l a m a g r o s t i s  r u b e s c e n s
-A g ro p y ro n  s p ic a tu m  p h a se P S M E /C A R U -A G S P 1 .6
- C a l a m a g r o s t i s  r u b e s c e n s  p h a s e P S M E /C A R U -C A R U 4 .7
A b ie s  l a s i o c a r p a  c l im a x  s e r i e s
/ C lin to n ia  u n if lo ra A B L A /C L U N 1 .3
/ C a l a m a g r o s t i s  c a n a d e n s is
- C a l a m a g r o s t i s  c a n a d e n s i s  p h a s e A B L A /C A C A -C A C A 3 .6
-G a l iu m  t r i f l o r u m  p h a se A B L A /C A C A -G A T R 2. 5
-V a c c in iu m  c a e s p i to s u m  p h a s e A B L A /C A C A -V A C A 1 .4
/ L in n a e a  b o r e a l i s
-L in n a e a  b o r e a l i s  p h a se A B L A /L IB O -L IB O 2 .0
-X e ro p h y l lu m  te n ax  p h a se A B L A /L IB O -X E T E 14. 5
/ M e n z ie s ia  f e r r u g i n e a A B L A /M E F E 24. 8
/X e ro p h y l lu m  te n ax
-V a c c in iu m  g lo b u la re  p h a se A B L A /X E T E -V A G L 26. 0
-V a c c in iu m  s c o p a r iu m  p h a s e A B L A /X E T E -V A S C 5. 0
/ A lnus  s in u a ta A B L A /A L S I 4 .0
C l e a r c u t  o r  b u rn 2 . 0
R o ck 0 .2
T o ta l 1 0 0 .0
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and w a v y - le a v e d  a l d e r  (A lnus s i n u a t a ). T h e  m a j o r  h a b i ta t  ty p e s ,  
w h ich  a l l  b e lo n g  to the  A b ie s  l a s i o c a r p a  c l im a x  s e r i e s ,  a r e :  A B L A / 
M E F E , /L IB O - X E T E ,  /X E T E -V A S C , /X E T E -V A G L , and  /A L S I .
T h e  s t r e a m  b o t to m  h a b i ta t  ty p e s  a r e  e i th e r  A B L A /C A C A - 
CACA o r  A B L A /C A C A -G A T R . N a r r o w  s te e p - w a l l e d  s t r e a m  c an y o n s  
a r e  d o m in a te d  by  a  s h r u b  u n d e r s to r y ,  p r i m a r i l y  m o u n ta in  a l d e r  (A lnus  
in c a n a ), r e d - o s i e r  dogwood (C o rn u s  s t o l o n i f e r a ), and R o ck y  M o un ta in  
m a p le  (A c e r  g l a b r u m ). S hrub  a b u n d an c e  i s  lo w e r  and s e d g e  (C a r e x  
Spp. ) and fo rb  a b u n d an ce  is  g r e a t e r  a lo n g  b ro a d ,  g e n t ly - s lo p in g  
s t r e a m  b o t to m s .  T h e  w et m ead o w  v e g e ta t io n  is  p r i m a r i l y  s e d g e s  and  
w illow  (S a lix  sp p .  ).
T h e  u n d e r s t o r y  r e s p o n d s  m a r k e d ly  to  th e  d i s tu r b a n c e s  
a s s o c i a t e d  w ith  logg ing . Tw o c l e a r c u t s  a t the s o u th e r n  end of the  
d r a in a g e ,  s u r r o u n d e d  b y  a f o r e s t  u n d e r s t o r y  of M e n z ie s ia  and  A lnus  
s in u a t a , a r e  d o m in a te d  by  f i r e w e e d  (E p i lo b iu m  a n g u s t i f o l iu m ), b la c k  
e l d e r b e r r y  (S a m b u c u s  r a c e m o s a ), s h in y - l e a f  r i b e s  (R ib e s  l a c u s t r e ), 
and  lo d g ep o le  p ine  s a p l in g s  3 to  7 f e e t  (0.9 to  2.1 m) t a l l .  B o th  c u t s ,  
on g e n t le  n o r th  s lo p e s  w e r e  c o m p le te d  in  1965. The s e e d - t r e e  cu t at 
th e  lo w e r  n o r th  end , on a  20° n o r th e a s t - f a c i n g  s lo p e ,  is  d o m in a te d  by  
p i n e g r a s s ,  s e d g e s  (C a r e x  g e y e r i , C. c o n c in n o id e s , and  C . r o s s i i ), 
and  b e a r g r a s s .  F i r e w e e d ,  b la c k  e l d e r b e r r y ,  and  s h in y - l e a f  r i b e s  
a r e  p r e s e n t  a s  s u b d o m in a n ts .  T h a t  cu t w as  c o m p le te d  in 1968.
C H A P T E R  III 
M ETHODS AND M A T ER IA I.S
I la b i ta t  D e s c r ip t io n
F i f te e n  b e l t  t r a n s e c t s ,  4 f e e t  (1 .2  m ) w ide , w e r e  p e r m a n e n t l y  
e s ta b l i s h e d  d ia g o n a l ly  a c r o s s  th e  s tu d y  a r e a  a t  a p p r o x im a te ly  o n e -  
q u a r t e r  m i le  (400 m ) i n t e r v a l s .  E a c h  t r a n s e c t  w a s  d iv id ed  in to  a  
s e r i e s  of s e g m e n ts  a c c o r d in g  to  c h a n g e s  in  c o v e r  type  a n d / o r  h a b i t a t  
type  ( P f i s t e r  e t a l .  1977). S e g m e n ts  s h o r t e r  th a n  50 f e e t  (15 m ) w e r e  
no t d i f f e r e n t ia te d .  S e g m e n ts  th a t  e x c e e d e d  o n e -e ig h th  m i le  (200 m ) 
w e r e  s p l i t  in to  tw o o r  m o r e  s e c t i o n s .  E a c h  s e g m e n t  w a s  c a t e g o r i z e d  
by  h a b i ta t  ty p e ,  u n d e r s t o r y  d o m in a n ts ,  s ig h t  d is ta n c e ,  am o u n t  of 
d e a d fa l l ,  s u c c è s s io n a l  s t a g e ,  an d  to p o g ra p h y .  S lope, a s p e c t ,  and  
s e g m e n t  le n g th  (in s te p s )  w e r e  m e a s u r e d .  D is ta n c e s  to  w a t e r ,  r o a d s ,  
and  n o n - r o a d  d i s tu r b a n c e s  w e r e  d e t e r m in e d  f r o m  to p o g ra p h ic  m a p s .  
T r e e  can o p y  c o v e r  w as  e s t i m a te d  f r o m  a e r i a l  p h o to g ra p h s .
H a b ita t  S e le c t io n  and U se
T h e  b a s ic  in fo r m a t io n  d e s c r ib in g  e lk  u se  w as d e r iv e d  f r o m  
p e l l e t  c o u n ts  on e ac h  t r a n s e c t  s e g m e n t .  T h r e e  s e p a r a t e  p e l le t  co u n ts  
w e r e  m a d e ,  one d u r in g  1976 (17 A u g u s t  th ro u g h  1 S e p te m b e r )  and  tw o
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d u r in g  1977 (2 5 Ju n e  th ro u g h  1 J u ly  and  25 A ugust th ro u g h  8 S e p te m b e r ) .  
E a c h  p e l le t  g ro u p  w as  c l a s s i f i e d  in to  age  c a t e g o r i e s  a s  d e s c r ib e d  by  
Lyon  (1973). T he  a g e  c a t e g o r i e s  w e r e :
F r e s h - - s o f t ,  w e t ,  d a r k  b ro w n , and  u n w e a th e re d  
N e w - - d a r k  b ro w n ,  u n w e a th e re d
O ld - - s o m e w h a t  w e a th e r e d ,  m o s t ly  ta n  o r  b ro w n , s l ig h t ly  
c r a c k e d
V e ry  o l d - - g r a y ,  w e a th e r e d ,  ch ec k e d ,  fa l l in g  a p a r t  
N ine cow e lk  w e r e  f i t te d  w ith  r a d io  c o l l a r s  d u r in g  w in te r  
1 9 7 6 -1 9 7 7 . S even  of th o s e  a n im a l s  r e m a i n e d  a lm o s t  e n t i r e l y  w ith in  
th e  s tu d y  a r e a  d u r in g  J u ly  an d  A u g u s t  1977. A lthough  d e ta i le d  a n a ly s i s  
of t h e i r  m o v e m e n ts  w as  no t p a r t  of m y  s tu d y , I d id  g a in  s u p p le m e n ta l  
in f o r m a t io n  on h a b i ta t  u se  th ro u g h  o b s e r v a t io n s  of r a d i o - c o l l a r e d  e lk  
d u r in g  J u ly  and  A u g u s t  1977. Id e n t i f ic a t io n  of th e  s p e c i f i c  h a b i ta t  a 
r a d i o - c o l l a r e d  a n im a l  w a s  u s in g  a t  a  p a r t i c u l a r  t im e  a lm o s t  a lw a y s  
r e q u i r e d  a p p ro a c h in g  th e  a n im a l  on fo o t .  I cou ld  u s u a l ly  a p p ro a c h  th e  
a n im a l  u n d e te c te d  even  though  d e n se  v e g e ta t io n  n e c e s s i t a t e d  g e t t in g  
v e r y  c lo s e .  H o w ev e r ,  th e  a n im a l  in v a r i a b ly  b e c a m e  a w a r e  of m y  
p r e s e n c e ,  f r e q u e n t ly  w ith in  a  few  m in u te s .  O nce  an  e lk  s e n s e d  m e ,  
o b s e r v a t io n  of th a t  a n im a l  w a s  d is c o n t in u e d  fo r  th a t  p a r t i c u l a r  day .
T h e  d a ta  r e c o r d e d  f o r  e a c h  s ig h t in g  w e r e  th e  s a m e  as th o s e  c o l le c te d  
f o r  th e  t r a n s e c t  s e g m e n t s .  In a d d i t io n ,  the  w e a th e r ,  t im e  of day , and  
th e  a n i m a l ' s  a c t iv i ty  a t  in i t i a l  c o n ta c t  w e r e  n o te d .  B e c a u s e  of s m a l l
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s a m p le  s i z e  (22 o b s e r v a t io n s )  and  the  p o s s ib i l i t y  of b ia s  (the m o s t  
a c c e s s i b l e  a n im a ls  w e r e  m o r e  l ik e ly  to  be  s a m p le d ,  few  n ig h t  o b s e r ­
v a t io n s  w e r e  m a d e ) ,  d e ta i l e d  r e s u l t s  of t h e s e  o b s e r v a t io n s  w il l  no t b e  
r e p o r t e d .
P e l l e t  A ging and D e c o m p o s i t io n
E ig h ty  p e l le t  g ro u p s  w e r e  c o l le c te d ,  c a te g o r iz e d  by  ag e ,  and 
p la c e d  b e s id e  n u m b e r e d  s t a k e s  on two d i f f e r e n t  s i t e s  (T ab le  2) d u r in g  
e a r l y  S e p te m b e r  1976. O f the  80 p e l le t  g ro u p s ,  10 w e r e  f r e s h ,  2 9 new , 
2 5 o ld , and 16 v e r y  o ld . T he  p e l l e t  g ro u p s  w e re  ag a in  c l a s s i f i e d  b y  
ag e  j u s t  a f t e r  th e  s p r in g  1977 and  s u m m e r  1977 coun ts  and  d u r in g  la te  
Ju n e  1978.
T a b le  2. S ite  c h a r a c t e r i s t i c s  of p e l l e t - a g in g  s t a t io n s .
E le v a t io n  T r e e
H a b ita t  ty p e  (feet) A sp e c t  S lope C an o p y
S ta t io n  1 P S M E /C A R U -C A G E  5,700 (1,700 m ) 225° 15° 50-75%
S t a t i o n 2 A B L A /M E F E  6,200 (1 ,900 m ) 30° 5° >75%
A ll  p e l le t  g ro u p s  on th e  t r a n s e c t s  w e r e  p a r t i a l l y  m a r k e d  w ith  
s p r a y  p a in t  d u r in g  th e  s p r in g  1977 p e l le t  coun t.  T he r a t e  of p e l le t  
a g in g  and  d e c o m p o s i t io n  d u r in g  J u ly  and A u g u st  w as  e s t i m a t e d  f r o m  th e  
n u m b e r  and  ag e  c l a s s  of m a r k e d  g ro u p s  co u n ted  d u r in g  s u m m e r  1977.
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S ta t i s t i c a l  P r o c e d u r e s
In i t ia l ly ,  o n e -w a y  and  n -w a y  a n a ly s e s  of v a r i a n c e  w e r e  
a t te m p te d  u s in g  p e l le t  g ro u p s  p e r  1,000 s t e p s  a s  the  d ep en d en t  
v a r i a b l e .  H o w ev e r ,  e v en  in  the  m o s t  p r e f e r r e d  ty p e s ,  a  s u b s t a n t i a l  
p o r t io n  of the  s e g m e n ts  w e r e  w ithou t p e l le t  g r o u p s .  T h is  c a u s e d  th e  
v a r i a n c e  to  f lu c tu a te  w ith  the  m e a n  f o r  e a c h  h a b i ta t  a t t r i b u t e ,  thus  
v io la t in g  the  e q u a l - v a r i a n c e  a s s u m p t io n  r e q u i r e d  fo r  a n a ly s i s  of 
v a r i a n c e .  A t r a n s f o r m a t i o n  of the  d a ta ,  the  log  of p e l le t  g ro u p s  p e r
1,000 s t e p s  p lu s  one, c o r r e c t e d  th is  p r o b le m  bu t la c k e d  in tu i t iv e  
a p p e a l .  In ad d i t io n ,  s a m p le  s i z e  q u ic k ly  b e c a m e  l im i t in g  w hen  n -w a y  
a n a ly s e s  w e r e  a t te m p te d .  T h e r e f o r e ,  a  p r o c e d u r e  s i m i l a r  to  th a t  
d e s c r i b e d  by M a r c u m  (1975) w as  u se d  to  c o m p a r e  the  p r o p o r t io n  of 
a v a i l a b i l i ty  of a g iv en  h a b i ta t  a t t r ib u te ,  b a s e d  on t r a n s e c t  s e g m e n t  
le n g th ,  to  the  p r o p o r t io n  of e lk  u s e ,  b a s e d  on p e l l e t  c o u n ts ,  w ith in  th e  
s tu d y  a r e a .  T h e  s ig n i f ic a n c e  of the  d i f f e r e n c e  b e tw e e n  p r o p o r t io n s  
w as  d e te r m in e d  by  a  Z - t e s t  (S n ed e c o r  and  C o c h r a n  1967). D a tu m  
a n a ly s i s  w a s  a c c o m p l i s h e d  u s in g  the  U n iv e r s i ty  of M ontana  
D E C S Y S T E M -20  c o m p u te r  an d  a  s e r i e s  of s t a n d a r d  s t a t i s t i c a l  
p r o g r a m s .  S ta t i s t i c a l  P a c k a g e  f o r  th e  S o c ia l  S c ie n c e s  (SPSS, N ie  e t al. 
1975).
C H A P T E R  IV 
R E SU L T S
T h e  to ta l  p e l l e t  coun t in c r e a s e d  th ro u g h o u t  th e  s tu d y ,  p r i ­
m a r i l y  b e c a u s e  of an  a c c u m u la t io n  of o ld  p e l l e t  g ro u p s  (T a b le  3). T h e  
f r e s h  and  new p e l le t  coun t d e c r e a s e d  s l ig h t ly  d u r in g  th e  s p r i n g  bu t 
i n c r e a s e d  a g a in  in the  s u m m e r  of 1977 to  t h r e e  t i m e s  th e  s u m m e r  
1976 coun t.
T a b le  3. N u m b e r  of p e l l e t  g ro u p s  in  e a c h  ag e  c a te g o r y  t a b u la te d  
d u r in g  th e  t h r e e  c o u n ts .
F r e s h New Old
V e ry
old T o ta l
S u m m e r  1976 36 165 449 619 1,269
S p r in g  1977 21 142 945 552 1,660
S u m m e r  1977 86 514 1,095 668 2,363
O b s e r v e r  E f fe c ts
F o u r  o b s e r v e r s  co u n ted  p e l le t  g ro u p s  d u r in g  th e  c o u r s e  of th e  
s tu d y .  C o m p a r i s o n s  of s e g m e n ts  co u n ted  b y  d i f f e r e n t  o b s e r v e r s  co u ld  
b e  m a d e  on ly  if t h e r e  w a s  no o b s e r v e r  b ia s ;  o r  if a  c o n s i s t e n t  b ia s  
e x i s t e d ,  th a t  b ia s  cou ld  be  a c c o u n te d  f o r  in s o m e  m a n n e r .  O ne b ia s  
a p p e a r e d  d u r in g  the  s p r in g  1977 p e l le t  co u n t.  O b s e r v e r  3 co u n ted
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fo u r  t im e s  a s  m an y  f r e s h  and  new  g ro u p s  p e r  1 ,000 s t e p s  and  tw ic e  a s  
m a n y  o ld  p lu s  v e r y  old g ro u p s  a s  the  o th e r  tw o o b s e r v e r s  (T ab le  4).
T a b le  4. L i s t  of p e l l e t  g ro u p s  p e r  1,000 s t e p s  and  p e r c e n t  of s tu d y  
a r e a  co u n ted  by e a c h  o b s e r v e r .
P e r c e n t  of 
s tu d y  a r e a
P e l l e t  g ro u p s  p e r  1,000 s t e p s
F r e s h  an d  New O ld and  V e r y  old
S u m m e r  1976
O b s e r v e r  1 47.6 2.31 12.61
O b s e r v e r  2 52.4 2.44 12.65
T o ta l 100.0
S p r in g  1977
O b s e r v e r  2 43.1 1.10 14.03
O b s e r v e r  3 28.2 4.10 2 7 .98
O b s e r v e r  4 28.7 1.03 13.11
T o ta l 100. 0
S u m m e r  1977
O b s e r v e r  2 53.3 7.16 2 1 .29
O b s e r v e r  4 46.7 7.02 20 .36
T o ta l 1 0 0 .0
P o s s ib ly  O b s e r v e r  3 w a s  a s s ig n e d  th o s e  s e g m e n ts  w h ic h  
r e c e iv e d  th e  h ig h e s t  e lk  u se  w h ile  th e  l e s s  p r e f e r r e d  s e g m e n t s  w e r e  
a s s ig n e d  to  th e  o th e r  o b s e r v e r s .  A ll  e lk  p e l l e t  g ro u p s  w e r e  p a in te d  
d u r in g  th e  s p r in g  1977 coun t.  T h e  n u m b e r  of m a r k e d  p e l l e t  g ro u p s  
t a l l i e d  in th e  s u m m e r  ( O b s e r v e r  3 d id  n o t  p a r t i c ip a t e )  w a s  c o m p a r e d  
to  th e  n u m b e r  p a in te d  d u r in g  th e  s p r in g  (T ab le  5). T r a n s e c t s  10 and  
11 w e r e  e x c lu d e d  b e c a u s e  th e  p e l l e t  g ro u p s  on th o s e  l in e s  w e r e
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m a r k e d  w ith  o ra n g e  l a c q u e r  w h ich  did  no t p e r s i s t  as  w e l l  a s  th e  y e llo w  
e n a m e l  u s e d  on o th e r  l i n e s .  S e v e n ty - s ix  p e r c e n t  of th e  g ro u p s  m a r k e d  
by  O b s e r v e r s  2 and 4 and 57 p e r c e n t  of th o s e  m a r k e d  b y  O b s e r v e r  3 
w e r e  r e c o u n te d  d u r in g  the  s u m m e r .  T h e r e f o r e  th e  count m a d e  by  
O b s e r v e r  3 w a s  r e d u c e d  by  (0.76 - 0 .5 7 ) /0 .7 6  = 0 .25 . T h is  e s t i m a t e d  
the  p ro b a b le  t a l ly  had  th o s e  s e g m e n ts  b e e n  cou n ted  by  th e  o th e r  
o b s e r v e r s .  No o th e r  o b s e r v e r  b i a s  w a s  d e te c te d .
T a b le  5. C o m p a r i s o n  of s u m m e r  1977 m a r k e d  p e l le t  co u n t w ith  s p r in g  
1977 to ta l  p e l l e t  co un t.
N u m b e r  of p e l le t  g ro u p s
S u m m e r  1977 S p r in g  1977 R e c o u n t
m a r k e d  to ta l  p e r c e n ta g e
O b s e r v e r s  2 and  4 575 754 76.3
O b s e r v e r  3 290 513 56.5
V e g e ta t io n  E f fe c ts
A ll  p e l le t  g ro u p s  on p e l l e t  s ta t io n s  p e r s i s t e d  th ro u g h  the  
s tu d y ,  ye t on ly  76 p e r c e n t  of th e  m a r k e d  g ro u p s  on the  t r a n s e c t s  w e r e  
r e c o u n te d  2 m o n th s  l a t e r .  M any of th e  m i s s i n g  p e l le t  g ro u p s  p r o b a b ly  
did  no t d i s in t e g r a t e  b u t  w e r e  o v e r lo o k e d  d u r in g  th e  s u m m e r  co u n t.  
M ost o b s e r v e r s  a p p a r e n t ly  m i s s e d  a s u b s t a n t i a l  p r o p o r t io n  of th e  
p e l l e t  g ro u p s .  O b s e r v e r  3, on the  o th e r  hand , m a y  h av e  b e e n  
u n u s u a l ly  e f f ic ie n t ,  t h e r e b y  c o u n tin g  s ig n i f ic a n t ly  m o re  p e l l e t  g ro u p s
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th a n  the  o th e r  o b s e r v e r s .
C o m p a r i s o n s  of p e l le t  co u n ts  a m o n g  d i f f e r e n t  v e g e ta t io n  
ty p e s  w as  v a l id  on ly  if the  p r o p o r t io n  of m i s s e d  p e l le t  g ro u p s  w as  
c o m p a r a b le  am o n g  a l l  ty p e s .  W ith  th e  m in o r  e x ce p t io n  of b r u s h y  
s t r e a m  b o t to m s  (w h e re  th e  r e c o u n t  p e r c e n ta g e  w as low), th e  d e n s i ty  
and  s p e c ie s  c o m p o s i t io n  of th e  u n d e r s t o r y  v e g e ta t io n  h ad  no s ig n i f ic a n t  
e f fe c t  on th e  p e r c e n ta g e  of m a r k e d  p e l le t  g ro u p s  r e c o u n te d  d u r in g  
s u m m e r  1977.
P e l l e t  A ging
P e l l e t  s t a t i o n s . T h e  r a t e  of ag ing  of p e l le t  g ro u p s  p la c e d  a t  
th e  tw o p e l le t  s ta t io n s  w a s  no t s ig n i f ic a n t ly  d i f f e r e n t .  C o m b in e d  
r e s u l t s  f o r  b o th  s i t e s  a r e  p r e s e n t e d  in  T a b le  6.
T a b le  6. N u m b e r  of p e l l e t  g ro u p s  of e a c h  age  c l a s s  c o u n ted  a t  th e  
p e l le t  s t a t io n s  d u r in g  S e p te m b e r  1976, Ju ly  1977, and  
S e p te m b e r  1977.
F r e s h New O ld
V e r y
old T o ta l
S e p te m b e r  1976 10 29 25 16 80
J u ly  1977 0 0 65 15 80
S e p te m b e r  1977 0 0 30 50 80
M o st f r e s h  and  new g ro u p s  (85%) w e r e  c l a s s i f i e d  o ld  the  
fo l lo w in g  J u ly  (9 m o n th s  l a t e r ) .  B y  S e p te m b e r  1977 (1 y e a r  l a t e r ) ,  
64 p e r c e n t  of the  o r ig in a l  f r e s h  and  new p e l le t s  w a s  v e r y  o ld . O ld
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p e l l e t s  te n d ed  to  p e r s i s t  in th a t  c a te g o ry ,  92 p e r c e n t  w a s  s t i l l  o ld  in  
J u ly  and  44 p e r c e n t  w as  o ld  in  S e p te m b e r .  S e v e ra l  v e r y  old g ro u p s  
w e r e  c l a s s i f i e d  old  on s u b s e q u e n t  t a l l i e s  (n ine d u r in g  J u ly  and  f iv e  
d u r in g  S e p te m b e r  1977). S e v e n ty - tw o  p e l l e t  g ro u p s  (90%) w e r e  s t i l l  
r e c o g n iz a b le  in  Ju n e  1978 (21 m o n th s  l a t e r ) .  Tw o of th e  72 g ro u p s  
w e r e  c l a s s i f i e d  a s  o ld  and  70 a s  v e r y  old.
M a rk e d  p e l l e t  g r o u p s . T h e  s e g m e n ts  cou n ted  b y  O b s e r v e r  3 
and  T r a n s e c t s  10 and 11 w e r e  ex c lu d e d  f r o m  th e  a n a ly s i s  of m a r k e d  
p e l l e t  g ro u p  ag in g  ( T r a n s e c t s  10 and  11 w e r e  m a r k e d  w ith  o ra n g e  
l a c q u e r  w h ich  did n o t p e r s i s t  a s  w e l l  a s  the  ye llow  e n a m e l  u se d  on 
o th e r  t r a n s e c t s ) .  S even  h u n d re d  and  f i f ty - f o u r  p e l le t  g ro u p s  w e r e  
m a r k e d  on the  r e m a in in g  307 s e g m e n ts  d u r in g  th e  s p r in g  co un t.  F iv e  
h u n d re d  and  s e v e n ty - f iv e  m a r k e d  p e l le t  g ro u p s  (76.3% ) w e r e  r e c o u n te d  
d u r in g  A u g u s t .  A ll  m a r k e d  p e l l e t  g ro u p s  w e r e  c l a s s i f i e d  old  o r  v e r y  
old d u r in g  the  s u m m e r  1977 coun t.
T h e  s p r in g  and  s u m m e r  coun ts  w e r e  c o m p a r e d  on a  s e g m e n t - 
b y - s e g m e n t  b a s i s  to  id e n t i fy  ag in g  p a t t e r n s  of th e  m a r k e d  p e l l e t s .  
A ging  o r  d i s a p p e a r a n c e  of p e l l e t  g ro u p s  on a  s e g m e n t  w a s  c o n c lu s iv e ly  
d e te r m in e d  if: (a) a l l  th e  s p r in g  p e l le t  g ro u p s  f o r  th a t  s e g m e n t  w e r e  
th e  s a m e  a g e ,  (b) a l l  th e  s p r in g  g ro u p s  w e r e  t a l l i e d  a s  one a g e  c l a s s  
d u r in g  the  s u m m e r ,  o r  (c) n o n e  of the  s p r in g  g ro u p s  w e r e  re c o u n te d .  
R e s u l t s  w e r e  o b ta in e d  f o r  2 92 p e l le t  g ro u p s  on 126 s e g m e n ts  (T ab le  7).
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A ll s p r in g  f r e s h  and  new  p e l l e t s  ag ed  to  o ld  o r  v e r y  old  w ith in  2 
m o n th s .  Of th e  o r ig i n a l  o ld  p e l l e t s  w h ich  w e r e  r e c o u n te d ,  ro u g h ly  
h a lf  w e r e  s t i l l  c o n s id e r e d  o ld , the  r e s t  v e r y  old. In c o n s i s te n c ie s  in  
d is t in g u is h in g  old  f r o m  v e r y  old w e r e  ev id en t ;  35 g ro u p s  c l a s s i f i e d  
v e r y  old d u r in g  the  s p r in g  w e r e  c a l le d  old  2 m o n th s  l a t e r .
T a b le  7. A ging  of m a r k e d  p e l l e t  g ro u p s  b e tw e e n  s p r in g  1977 and  
s u m m e r  1977.
S p r in g  1977
F r e s h  + New Old V e ry  old T o ta l
I> O ld 6 63 35 104
O)
u0)s
V e r y  old 5 54 40 99
Not r e c o u n te d 3 53 33 89
w T o ta l 14 170 108 2 92
T h e  m a r k e d  p e l l e t  g ro u p s  and  th e  g ro u p s  p la c e d  on p e l le t  
s t a t io n s  ag ed  s i m i l a r l y .  F r e s h  g ro u p s  r a p id ly  a g ed  to new , p r o b a b ly  
w ith in  a  few  d a y s .  A ll  p e l le t  g ro u p s  ag ed  to  o ld  w ith in  2 m o n th s .  T h e  
d i s t in c t io n  b e tw e e n  old  and  v e r y  old  w as  no t u s e fu l  in d e te r m in in g  th e  
a c tu a l  age  of a p e l l e t  g ro u p .  G e n e r a l ly  the  o ld  s t a g e  l a s t e d  f o r  s e v e r a l  
m o n th s .  H o w ev e r ,  s e v e r a l  f r e s h  and  new g ro u p s  aged  to  v e r y  old  
w ith in  2 m o n th s .  O th e r  p e l le t  g ro u p s  p e r s i s t e d  a s  old f o r  a t l e a s t  
1 y e a r .  P e l l e t  g ro u p s  c l a s s i f i e d  v e r y  old  on one count w e r e  o f ten  
c o n s id e r e d  old on s u b s e q u e n t  c o u n ts .
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Tw o ag e  c l a s s e s  of p e l l e t  g ro u p s  w e r e  r e c o g n iz e d  f o r  th is  
s tu d y ,  f r e s h  p lu s  new (FN) and  old  p lu s  v e r y  o ld  (OVO). F N  p e l l e t  
g ro u p s  r e p r e s e n t e d  th e  m o s t  r e c e n t  e lk  u se  (w ith in  the  p r e v io u s  2 
m o n th s ) .  No p a r t i c u l a r  s e a s o n  of u se  cou ld  b e  id e n t i f ie d  w ith  OVO 
p e l l e t  g r o u p s .  H o w ev e r ,  f a l l  and  w in te r  u s e  cou ld  be i n f e r r e d  in  a r e a s  
w ith  low s p r in g  and  s u m m e r  F N  c o u n ts  bu t h ig h  OVO p e l le t  c o u n ts .  
B e c a u s e  of snow d e p th s ,  on ly  th e  n o r th e a s t  c o r n e r  of th e  s tu d y  a r e a  is  
u s e d  by  e lk  d u r in g  m o s t  w in t e r s .  In m a n y  a r e a s ,  i t  i s  d if f icu l t  to  
s e p a r a t e  f a l l  e lk  u se  f r o m  p r e v io u s  y e a r s '  a c c u m u la t io n  of s p r i n g  and  
s u m m e r  p e l l e t s .  T h u s ,  s p r in g  F N  p e l l e t s  r e p r e s e n t e d  M ay and  Ju n e  
e lk  u se  w h ile  s u m m e r  F N  g ro u p s  r e p r e s e n t e d  J u ly  and A u g u s t  u se .
B oth  s p r in g  and  s u m m e r  OVO p e l le t  g ro u p s  w e r e  c o n s id e r e d  to  m o r e  
n e a r l y  r e p r e s e n t  to ta l  y e a r l y  e lk  u s e  r a t h e r  th an  a  p a r t i c u l a r  s e a s o n  
of e lk  u se .
If a l l  s p r in g  p e l le t  g ro u p s  p e r s i s t e d ,  th e  s u m m e r  OVO coun t 
on the  307 s e g m e n ts  sh o u ld  h a v e  b e e n  n e a r  754. In s te a d  th e  s u m m e r  
OVO ta l ly  w as  1 ,048 , a t  l e a s t  300 p e l le t  g ro u p s  m o r e  th a n  th e  s p r in g  
to ta l .  A s u b s t a n t i a l  n u m b e r  of p e l le t  g ro u p s  p ro b a b ly  w e r e  d e p o s i te d  
a f t e r  th e  s p r in g  coun t y e t  ag ed  to  OVO b e fo re  th e  A ugust ta l ly .  H ow ­
e v e r ,  th o s e  p e l le t s  did not a p p e a r  to  h av e  b e e n  d e p o s i te d  in  a 
m a r k e d ly  d i f f e r e n t  p a t t e r n  th a n  th e  FN  g ro u p s  and  sh o u ld  no t t h e r e ­
f o r e  s ig n i f ic a n t ly  b ia s  the  r e s u l t s .
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H a b ita t  S e le c t io n  an d  U se b y  E lk
T h e  fo l lo w in g  co n v en tio n  w as  u s e d  to  in d ic a te  th e  s t a t i s t i c a l  
s ig n i f ic a n c e  of the  d i f f e r e n c e  b e tw ee n  th e  p r o p o r t io n  of a v a i l a b i l i ty  of 
a h a b i ta t  f a c to r  and  th e  p r o p o r t io n  of e lk  u s e  of th a t  f a c to r :  + o r  - 
in d ic a te d  e lk  u se  s ig n i f ic a n t ly  g r e a t e r  o r  l e s s  th an  a v a i la b i l i ty ,  
p < 0.05; ++ o r  - -  in d ic a te s  a  s ig n i f ic a n t  d i f f e r e n c e  w ith  p < 0.01; 
la c k  of a  s ig n  in d ic a te s  no  s ig n i f ic a n t  d i f f e r e n c e .
T h e  OVO p e l le t  count r e p r e s e n t e d  an a c c u m u la t io n  of p e l le t  
g ro u p s  o v e r  s e v e r a l  s e a s o n s .  T h e r e f o r e  th e  OVO p r o p o r t io n s  c h an g ed  
v e r y  l i t t l e  b e tw e e n  p e l le t  co u n ts  s p a c e d  o n ly  a few  m o n th s  a p a r t .  T o  
s im p l i fy  the  f i g u r e s ,  on ly  an  a v e r a g e  of the  t h r e e  OVO p r o p o r t io n s  i s  
p r e s e n t e d .  N u m e r i c a l  v a lu e s  f o r  a l l  p e l le t  c o u n ts  and  p e l le t  a g e s ,  
c o r r e s p o n d in g  to  F i g s .  4 and  8-21  a r e  p r e s e n t e d  in  A ppendix  I, T a b le s
9 -2 3 .
E lk  d i s t r i b u t i o n . T o  id en t i fy  y e a r l y  and  s e a s o n a l  s h i f t s  in  e lk  
d i s t r ib u t io n ,  th e  s tu d y  a r e a  w as  d iv id ed  in to  11 s u b a r e a s  b a s e d  on 
to p o g ra p h ic  and  v e g e ta t iv e  h o m o g e n e i ty  (F ig . 3). No su b u n it  r e c e iv e d  
e lk  u s e  g r e a t e r  th an  a v a i l a b i l i ty  d u r in g  a l l  s e a s o n s  (F ig . 4). O nly 
su b u n it  7, th e  s t r e a m  b o t to m  a t the  n o r t h e r n  end, r e c e iv e d  c o n s i s t e n t ly  
low u s e .  J u ly  and  A u g u s t  e lk  u se  w as  g r e a t e r  th a n  a v a i l a b i l i ty  in 
su b u n i ts  3, 6, 9, and  10. Subunit 10 w as  a l s o  u se d  s ig n i f ic a n t ly  in 
e x c e s s  of i t s  a v a i l a b i l i ty  d u r in g  M ay and  Ju n e  1977. T h e  in te n s i ty  of




F ig .  4. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u s e  b y  su b u n i t .
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e lk  u s e  in  th e  n o r t h e r n  su b u n i ts  (1, 2 , and  8) w a s  the  s a m e  d u r in g  b o th  
s u m m e r s .  H o w ev e r ,  th e  FN  p e l le t  count q u a d ru p le d  on th e  s o u th e r n  
su b u n i ts  d u r in g  s u m m e r  1977 (F ig s ,  5 and  6). T hus  the  p r o p o r t io n  of 
u se  on the  n o r t h e r n  s u b u n i ts  d e c r e a s e d  c o n s id e r a b ly  a l th o u g h  the  
a c tu a l  p e l le t  coun t did not c h an g e . Subunit 8 r e c e iv e d  to ta l  (OVO) e lk  
u se  m u ch  g r e a t e r  than  a v a i l a b i l i ty  (F ig . 7). M uch  of th a t  s u b u n i t  
c o n s i s t s  of w e s t e r l y  fa c in g  s lo p e s  a t  low e le v a t io n s  and  is  th e  on ly  
p o r t io n  of the  s tu d y  a r e a  a v a i l a b le  to  e lk  d u r in g  m o s t  w in t e r s .
T o p o g ra p h ic  f a c t o r s . A v a i la b i l i ty  and  e lk  u se  w ith  r e s p e c t  
to  e le v a t io n ,  s lo p e ,  a s p e c t  and  to p o g ra p h y  a r e  show n in  F i g s .  8 
th ro u g h  11. S p r in g  and s u m m e r  e lk  u se  w ith in  th e  s tu d y  a r e a  w as  
in a p p r e c ia b le  below  5,000 fe e t  (1 ,500 m ). H o w ev e r ,  to ta l  u s e  w as  
s l ig h t ly  g r e a t e r  than  a v a i l a b i l i ty ,  in d ic a t in g  th o s e  a r e a s  a r e  p r i m a r i l y  
u s e d  d u r in g  f a l l  and w in te r .  A s d i s c u s s e d  e a r l i e r ,  th e  s ig n i f ic a n t ly  
lo w e r  p r o p o r t io n s  of FN  u s e  be low  5,600 f e e t  (1,700 m ) d u r in g  
s u m m e r  1977 w as  c a u s e d  no t b y  a  d e c r e a s e  in the  in te n s i ty  of e lk  u s e ,  
b u t  w as  due to  th e  i n c r e a s e  in e lk  u se  above  5 ,600 fe e t  (1, 700 m ).
S p r in g  and  s u m m e r  e lk  u se  w as  s ig n i f ic a n t ly  l e s s  th a n  the  
a v a i l a b i l i ty  of s lo p e s  in e x c e s s  of 30° . T he  s t e e p e s t  s lo p e s  o c c u r  
p r i m a r i l y  a t  lo w e r  e le v a t io n s  an d  a r e  u se d  d u r in g  fa l l  and  w in te r .  T he  
a p p a r e n t  s e l e c t io n  of g e n t le  (0 -1 5 ° )  s lo p e s  a s  opp o sed  to  m o d e r a t e  
(1 6 -3 0 ° )  s lo p e s  d u r in g  s u m m e r  1977 w as  no t  b e c a u s e  e lk  p r e f e r r e d
F ig .  5. S u m m e r  1976 f r e s h  and  new e lk  use ,
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F ig .  7. S u m m e r  1976 old and  v e r y  old  e lk  use.
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M O D E R A T E  (9 -19) 
HIGH (> 1 9 )
F ig .  8. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u se  by  e lev a t io n .
F ig .  9. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u s e  by  d e g r e e s  
s lo p e .
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Feet 4 5 0 0 - 5 0 0 0  




5 6 0 0
1700
5 7 0 0 - 6 2 0 0  
1740 - 1890
i 1
6 3 0 0 - 6 8 0 0  
1920 - 2 0 7 0
ELEVATION
0-15
Avai lab i l i ty  
Su m m e r  7 6  FN 
Spring 7 7  FN 
Sum m er  7 7  FN 
Average OVO
1 6 - 3 0  3 0 - 3 8
D E G R E E S  S L O P E
F ig .  10. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u s e  by  a s p e c t .
F ig .  11. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u se  by  to p o g ra p h ic  c a te g o ry .
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th e  g e n t le  s lo p e s .  In s te a d ,  th e  r e s u l t s  m e r e l y  r e f l e c t  th e  p r e p o n d e r ­
a n c e  of g e n t le  s lo p e s  above  5 ,600 f e e t  (1,700 m ), the  a r e a  u s e d  m o s t  
in t e n s iv e ly  d u r in g  J u ly  and  A u g u s t  1977. E lk  did not a p p e a r  to  
d i s c r i m i n a t e  b e tw ee n  g e n t le  and  m o d e r a t e  s lo p e s  w ith in  h igh  o r  low 
e lk  u s é  a r e a s .
E lk  did not ex h ib i t  a s t r o n g  p r e f e r e n c e  f o r  n o r  a v o id a n c e  of 
an y  p a r t i c u l a r  a s p e c t .  W es t  th ro u g h  n o r th  a s p e c t s  w e r e  u s e d  s l ig h t ly  
in  e x c e s s  of t h e i r  a v a i l a b i l i ty  d u r in g  s p r i n g  and  s u m m e r  and  w e s t e r l y  
a s p e c t s  w e r e  so m e w h a t  p r e f e r r e d  d u r in g  f a l l  and  w in te r .
A lthough  e lk  c o n s i s t e n t ly  p r e f e r r e d  s o m e  to p o g ra p h ic  
s i tu a t io n s ,  to p o g ra p h y  does  no t a p p e a r  to  b e  an  o v e r r id in g  in f lu e n c e  in 
d e te r m in in g  e lk  d is t r ib u t io n  w ith in  C h a m b e r l a in  C r e e k  d r a in a g e .  E lk  
u se  on s w a le s  w as  a lw ay s  g r e a t e r  th an  a v a i l a b i l i ty .  B e n c h e s  a t  h ig h e r  
e le v a t io n s  w e r e  u sed  in  e x c e s s  of t h e i r  a v a i l a b i l i ty  d u r in g  J u ly  and  
A u g u s t ,  p ro b a b ly  b e c a u s e  of th e  u n d e r s t o r y  v e g e ta t io n ,  m o u n ta in  
a r n i c a  a n d / o r  a r r o w l e a f  g ro u n d s e l  (S e n e c io  t r i a n g u l a r i s ). L o w e r  
s lo p e s  and  p r i m a r y  u p p e r  s lo p e s  and  r id g e to p s  ( r id g e s  s e p a r a t i n g  
m a j o r  d r a in a g e s )  w e r e  u s e d  l e s s  th a n  t h e i r  a v a i la b i l i ty .  S e c o n d a r y  
u p p e r  s lo p e s  and  r id g e to p s  ( r id g e s  s e p a r a t in g  s e c o n d a r y  s t r e a m s  
w ith in  th e  m a in  d ra in a g e )  a t  lo w e r  e le v a t io n s  r e c e iv e d  s ig n i f ic a n t ly  
h ig h e r  to ta l  e lk  u s e ,  p r i m a r i l y  due to  in te n s iv e  fa l l  and w in t e r  u s e  of 
b u n c h g r a s s - p i n e g r a s s  u n d e r s to r y  ty p e s .  E lk  avo ided  th e  m a in  s t r e a m  
a t  the  n o r t h e r n  end of the  s tu d y  a r e a ,  p r e s u m a b ly  b e c a u s e  of s te e p
32
r a c k y  s lo p e s  a lo n g s id e  the  s t r e a m  and  v e r y  d en se  v e g e ta t io n  w h ich  
r e n d e r e d  the  s t r e a m  b o t to m  a lm o s t  im p a s s a b l e .  F i f ty  p e r c e n t  of th e  
e lk  u se  o c c u r r e d  on m i d - s l o p e s .  H o w ev e r ,  m id - s lo p e s  w e r e  n e i t h e r  
s e l e c t e d  f o r  n o r  a g a in s t .
E lk  d is t r ib u t io n  in  r e l a t i o n  to  r o a d s  and  n o n - r o a d  d i s tu r b a n c e s  
( c l e a r c u t s  o r  s e e d  t r e e  c u ts )  is  show n in  F i g s .  12 and 13. E lk  u se  
w ith in  550 y a r d s  (500 m ) of a  n o n - r o a d  d i s tu r b a n c e  w as lo w e r  th a n  
a v a i l a b i l i ty  w h ile  u se  a t  d i s t a n c e s  f u r t h e r  th a n  550 y a r d s  (500 m ) w a s  
g e n e r a l l y  g r e a t e r  th an  a v a i l a b i l i ty .  T h is  p r o b a b ly  r e f l e c t s  th e  c h a n c e  
lo c a t io n  of th e  d i s tu r b a n c e s  in a r e a s  u s e d  l ig h t ly  by  elk , r a t h e r  th a n  an  
a c tu a l  a v o id an c e  of a r e a s  n e a r  c l e a r c u t s .  U se  w ith in  th e  c u ts  w a s  a s  
h igh  o r  h ig h e r  th an  s u r r o u n d in g  a r e a s  (F ig s .  5, 6, and 7),
N one of the  r o a d s  b o r d e r in g  th e  s tu d y  a r e a  had  f r e q u e n t  
v e h ic le  t r a f f i c .  In a d d it io n ,  a l l  r o a d s  n e a r  o r  in th e  s tu d y  a r e a  w e r e  
c lo s e d  to  v e h ic l e  t r a f f i c  f r o m  1 S e p te m b e r  to  1 D e c e m b e r .  D e sp i te  
t h i s ,  e lk  u s e  w ith in  150 y a r d s  (137 m ) of a  ro a d  w as  s ig n i f ic a n t ly  lo w e r  
th a n  a v a i l a b i l i ty .  H o w ev e r ,  u se  w a s  lo w e r  th a n  a v a i l a b i l i ty  on ly  a long  
th e  l e a s t - t r a v e l e d  s e c t io n  of r o a d ,  th e  s o u th e r n  h a lf  of the  " je e p "  
t r a i l .  T h a t  a r e a  is  g e n e r a l l y  d o m in a te d  by d e n se  s ta n d s  of lo d g e p o le  
p in e  and  a l d e r  th ic k e ts ,  a  v e g e ta t io n  ty p e  w hich  r e c e iv e d  l ig h t  u s e  in 
C h a m b e r l a in  C r e e k .  U se  w a s  a t  l e a s t  e q u a l  to  a v a i l a b i l i ty  a lo n g  m o r e  
f r e q u e n t ly  t r a v e l e d  s e c t io n s  of r o a d  s u c h  a s  the  n o r th e r n  end of th e  
s a m e  " je e p "  t r a i l .
F ig .  12. P e rc e n ta g e s  of a v a i la b il i ty  and elk  use  by d is tan ce  to n o n - ro a d  d is tu rb a n c e .
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0 - 1 5 0  1 5 0 - 5 5 0  5 5 0 - 9 5 0  9 5 0 - 1 3 5 0
0 - 1 4 0  1 4 0 - 5 0 0  5 0 0 - 8 7 0  8 7 0  - 1 2 3 0
D I S T A N C E  T O  N O N ' R O A D  D I S T U R B A N C E
> 1 3 5 0
> 1 2 3 0
4 0 -
CE 2 0 -
Yards
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0 - 1 5 0  
0  - 140
1 5 0 -  5 5 0  5 5 0 - 9 5 0  9 5 0 - 1 3 5 0
1 4 0 - 5 0 0  5 0 0 - 8 7 0  8 7 0 - 1 2 3 0
D I S T A N C E  TO R O A D
> 1 3 5 0




N in e ty  p e r c e n t  of th e  C h a m b e r l a in  C r e e k  s tu d y  a r e a  w as  
w ith in  o n e - q u a r t e r  m i le  (400 m ) of s u r f a c e  w a t e r .  T h e r e f o r e  i t  i s  no t 
s u r p r i s i n g  th a t  d is ta n c e  to  w a t e r  d id  no t m a r k e d ly  in f lu en c e  e lk  
d i s t r ib u t io n  (F ig . 14). In th e  n o r t h e r n  t h i r d  of th e  s tu d y  a r e a ,  e lk  u se  
w a s  l ig h t  w ith in  150 y a r d s  (137 m ) of w a te r  p ro b a b ly  due to  s t e e p  
s lo p e s  and  d e n se  v e g e ta t io n  a d ja c e n t  to  th e  m a in  s t r e a m .  U se  w as  
s l ig h t ly  g r e a t e r  th an  a v a i l a b i l i ty  w ith in  150 y a r d s  (137 m ) of w a t e r  in  
th e  s o u th e r n  tw o - th i r d s .  A r e a s  w ith in  50 y a r d s  (46 m ) of w a t e r  w e r e  
u s e d  m o r e  in te n s iv e ly  d u r in g  1977 th a n  d u r in g  1976. E lk  u se  of a r e a s  
f u r t h e r  th a n  450 y a r d s  (410 m ) f r o m  w a te r  w as  c o n s i s t e n t ly  and  
s ig n i f ic a n t ly  lo w e r  th an  th e  a v a i l a b i l i ty  of th o s e  a r e a s .
V e g e ta t iv e  f a c t o r s . E lk  u se  and  a v a i l a b i l i ty  of o v e r s t o r y  
can o p y  c o v e r ,  t r e e  s ta n d  ty p e ,  u n d e r s t o r y  d o m in a n ts ,  an d  h a b i ta t  type  
a r e  show n in F i g s .  15 th ro u g h  18. A r e a s  of s p a r s e  o v e r s t o r y  can o p y  
(<25% ) w e r e  u sed  s ig n i f ic a n t ly  in  e x c e s s  of t h e i r  a v a i l a b i l i ty  d u r in g  
M ay and Ju n e  1977 and  d u r in g  f a l l - w i n t e r .  E lk  u se  of s e g m e n ts  w ith  
o v e r  75 p e r c e n t  can o p y  c o v e r  te n d e d  to  be  low e x ce p t  f o r  a  s h i f t  to  
th o s e  ty p e s  d u r in g  J u ly  and  A u g u s t  1977.
V e r y  d e n se  s ta n d s  of s m a l l  lo d g ep o le  p in e  w e r e  g e n e r a l l y  
u se d  l e s s  th a n  t h e i r  a v a i l a b i l i ty .  (T ab le  8 d e s c r ib e s  th e  a p p r o x im a te  
s i z e  c l a s s e s  and  s t e m  d e n s i t i e s  of e a c h  a r b i t r a r y  t r e e  s ta n d  ty p e .  )
U se  w as  a l s o  low in d e n se  s ta n d s  of m ix e d  s iz e  su b a lp in e  f i r  a n d / o r
F ig .  14. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u se  b y  d i s ta n c e  
to  w a te r .
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Y a r d s
M e t e r s
0 - 5 0















S u m m e r  7 6  F N  S u m m e r  7 7  FN
A v e r a g e  O V O
250-350 350-450 4 5 0 - 0 5 0
230 - 320 320 - 410 410 - 780
DISTANCE TO WATER
F ig .  15. P e r c e n ta g e s  of a v a i l a b i l i ty  and  e lk  u se  by  p e r c e n t  
o v e r s t o r y  c an o p y  c o v e r .
36
A v a i lab i l i ty I » N /r'. S p r i n g  7 7  FN
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F ig .  16. P e r c e n ta g e s  of a v a i l a b i l i ty  an d  e lk  u se  by  t r e e  s ta n d  




















T R E E  S T A N D  T Y P E
Clearing
PSME - Psuedotsuga menziesii 
ABLA -  Abies loziocQrpo 
RICO -  Pinus contor ta
LAOC -  Lorix occidentolis 
PIEN -  P icca  engelmannii
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Availabi ll ty  
S u m m e r  7 6  FN
Spr ing 7 7  FN 
S u m m e r  7 7  FN 
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Small to Medium 
PICO
Medium to Large 
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CARU ARCO XETE VASC
DOMINANT UNDERSTORY SPE C IES
VAGL
MEFE ALSI
Spring 7 7  FN 
S u m m er  7 7  FN 
Average  OVO
Avai l abi l i ty 
S um me r  7 6  FN
6  20
ARLA SETR CACA














P S M E / F E I D
r.s'
Availabi li ty  
S u m m e r  7 6  FN
1  Spring  7 7  FN | | A v e r a g e  OVO
I S u m m e r  7 7  FN
P S M E / C A R U
A B L A / X E T E - V A G L  A B L A / X E T E - V A S C
O T H E R  P S M E  C L E A R C U T





• >  ••
A B L A / M E F E  A B L A / A L S I
H A B I T A T  T Y P E
A B L A / L I B O
A B L A / C L U N
b:bl: i=
A B L A / L I B O - X E T E
+ +
A B L A /C A C A
CO
CO
T a b le  8. A p p ro x im a te  s i z e  c l a s s  and  s t e m  d e n s i ty  of a r b i t r a r y  t r e e  s ta n d  ty p e s .
S t e m s / a c r e (S tem s  /h a ) dbH S ize  C la s s
D e n se  P S M E -L A O C 2 0 0 -4 0 0 (500 -1 ,000 ) a l l  s i z e s
M o d e r a te  P S M E -L A O C 4 0 -2 0 0 (100-500) m o s t ly  > 8 in . (20 cm )
S c a t t e r e d  L a r g e  P S M E < 100 (250) > 8 in. (20 cm )
C le a r i n g
D e n se  A B L A -P IE N 2 0 0 -4 0 0 (50 0 -1 ,0 0 0 ) a l l  s i z e s
M o d e r a te  A B L A -P IE N 4 0-200 (100-500) m o s t ly  > 8 in. (20 cm )
S m a l l  P IC O 1 ,0 0 0 -6 ,0 0 0 (2 ,5 0 0 -1 2 ,0 0 0 ) < 4  in . (10 cm )
M ed iu m  + L a r g e  P IC O 20 0 -8 0 0 (5 0 0-2 ,000 ) 4 -8  in . (10-20  cm )
o
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D o u g la s - f i r .  M o re  open  s ta n d s  of D o u g la s - f i r  w e r e  u s e d  d u r in g  f a l l  
and  w in te r .  S im i la r ly  open  s u b a lp in e  f i r  ty p e s  w e r e  g e n e r a l ly  u se d  
s l ig h t ly  l e s s  th an  t h e i r  a v a i l a b i l i ty  bu t w e r e  th e  m o s t  i n t e n s iv e ly  u s e d  
type  d u r in g  J u ly  and  A u g u st  1977. D e sp i te  the  a b u n d an ce  of m e d iu m  
and l a r g e  s i z e  lo d g ep o le  p in e  ty p e s  in  th e  C h a m b e r l a in  C r e e k  d ra in a g e ,  
e lk  u se  d u r in g  J u ly  and  A u g u s t  w a s  c o n s i s t e n t ly  g r e a t e r  th a n  a v a i l ­
a b i l i ty  f o r  a l l  u n d e r s t o r y  ty p e s  w ith in  th e s e  s t a n d s .  C le a r in g s  w e r e  
u s e d  m o s t  d u r in g  M ay  and  Ju n e  and  d u r in g  f a l l  and  w in te r .
F ig .  17 r e p r e s e n t s  th e  ab u n d an ce  of e lk  p e l le t s  in  r e l a t i o n  to  
th e  tw o m o s t  im p o r ta n t  u n d e r s t o r y  s p e c ie s  of e a c h  s e g m e n t .  S u m m e r  
e lk  u se  a p p e a r s  low bu t f a l l  and  w in te r  u s e  i s  h igh  on th e  m o r e  x e r i c  
u n d e r s t o r i e s  su ch  a s  p i n e g r a s s  (CARU) and  b u n c h g r a s s e s  (F E ID -A G S P ). 
T h e  m o s t  p r e f e r r e d  s i t e s  d u r in g  M ay and J u n e  1977 w e r e  the  m o s t  
x e r i c  (b u n c h g ra s s e s )  and  th e  m o s t  m e s i c  u n d e r s to r i e s ;  a r r o w l e a f  
g r o u n d s e l  (SETR ), m o u n ta in  a r n i c a  (ARLA), and  b lu e jo in t  r e e d g r a s s  
(C a l a m a g r o s t i s  c a n a d e n s i s , CA CA ). T r a n s e c t  s e g m e n ts  w ith  m o u n ta in  
a r n i c a  in the  u n d e r s t o r y  w e r e  h ig h ly  p r e f e r r e d  d u r in g  s p r in g  and  
s u m m e r .  S im i la r ly ,  h e a r t - l e a f  a r n i c a  s e g m e n ts  w e r e  s e l e c t e d  c o m ­
p a r e d  to  o th e r  ty p e s  in  th e  im m e d ia te  a r e a  (the n o r t h e r n  end  of th e  
s tu d y  a r e a ) .  H o w ev er ,  the  u se  on h e a r t - l e a f  a r n i c a  s e g m e n ts  w a s  not 
h ig h  c o m p a r e d  to  th e  e n t i r e  s tu d y  a r e a .
C o m p a re d  to  1976, th e  s u m m e r  1977 FN  p e l le t  coun t 
i n c r e a s e d  f ive fo ld  on m e s i c  u n d e r s t o r i e s ;  a r r o w l e a f  g ro u n d s e l .
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b lu e jo in t  r e e d g r a s s ,  m o u n ta in  a r n i c a ,  f o o l 's  h u c k l e b e r r y  (M E F E ),  and  
w a v y - le a v e d  a i d e r  (ALSI). T h e  m o s t  in t e n s e  u s e  o c c u r r e d  on a r r o w l e a f  
g ro u n d s e l  and m o u n ta in  a r n i c a  s e g m e n t s .  A lthough  f o o l 's  h u c k l e b e r r y -  
a l d e r  s ta n d s  w e r e  g e n e r a l ly  p r e f e r r e d  s i t e s ,  v e r y  d e n se  a l d e r  th ic k e t s  
o r  a ld e r  s ta n d s  a s s o c i a t e d  w ith  " d o g h a i r "  lo d g ep o le  p in e  w e r e  not 
u s e d .  T h e  F N  coun t d o u b led  on i n t e r m e d ia t e  ty p es  s u c h  a s  b e a r g r a s s  
(X E T E ), w h o r t l e b e r r y  (VASC), and  g lobe  h u c k le b e r r y  (VAGL) and  
r e m a in e d  the  s a m e  on x e r i c  ty p e s  bu t th e  p e r c e n t  of F N  e lk  u s e  
d e c r e a s e d  b e c a u s e  of th e  c o n c e n t r a t e d  u s e  on m o r e  m o is t  ty p e s .
E lk  u se  of h a b i ta t  ty p e s  w as  s i m i l a r  to  th a t  d e s c r ib e d  f o r  
u n d e r s t o r y  d o m in a n t  s p e c i e s .  T h e  OVO p e l le t  count w as  s ig n i f ic a n t ly  
g r e a t e r  th a n  a v a i l a b i l i ty  on P s e u d o ts u g a  m e n z i e s i i / F e s t u c a  id a h o e n s is  
ty p e s  and  s l ig h t ly  g r e a t e r  th a n  a v a i l a b i l i ty  of o th e r  P .  m e n z i e s i i  t y p e s .  
T h e  m o s t  p r e f e r r e d  ty p e s  d u r in g  th e  s p r in g  w e re  th e  m o s t  x e r i c  (P . 
m e n z i e s i i / F e s t u c a  i d a h o e n s i s ) and  the  m o s t  m e s i c  (A b ies  l a s i o c a r p a / 
C l in to n ia  u n i f lo ra  and  A. l a s i o c a r p a / C a l a m a g r o s t i s  c a n a d e n s i s ) w ith in  
the  s tu d y  a r e a .  A. l a s i o c a r p a / M e n z ie s ia  f e r r u g i n e a  and  A. 
l a s i o c a r p a / C a l a m a g r o s t i s  c a n a d e n s i s  h a b i ta t  ty p e s  r e c e iv e d  th e  m o s t  
in te n s e  u se  of a l l  ty p e s  d u r in g  J u ly  and  A u g u s t  1977. T h e  A. 
l a s i o c a r p a / A lnus s in u a ta  h a b i ta t  ty p e s  in c lu d e  o n ly  the  m o s t  x e r i c  
p o r t io n  of th e  s p e c t r u m  of s i t e s  in w h ich  w a v y - le a v e d  a l d e r  o c c u r s .  
T h e r e f o r e ,  the  A. l a s i o c a r p a / A lnus  s in u a ta  h a b i ta t  type  does  no t show  
th e  h e a v y  e lk  u se  w h ich  o c c u r r e d  d u r in g  1977 on s e g m e n ts  d o m in a te d
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b y  a ld e r .
T h e  v i s u a l  s c r e e n in g  q u a l i ty  of v e g e ta t io n  u n d e r  6 f e e t  (2 m ) 
t a l l  w as  r e c o r d e d  a s  th e  d i s ta n c e  r e q u i r e d  to  o b s c u r e  an  ad u lt  e lk  
f r o m  a s ta n d in g  o b s e r v e r  (s ig h t  d i s ta n c e ) .  Sight d i s ta n c e s  u n d e r  
50 y a r d s  (45 m ) w e r e  u s e d  l e s s  th a n  t h e i r  a v a i l a b i l i ty  e x c e p t  d u r in g  
M ay and Ju n e  (F ig . 19), S tands  of m e d i u m - t o - l a r g e  d i a m e t e r  l o d g e ­
p o le  p in e  c o m p r i s e d  m o s t  of the  50 to  100 y a r d  (45-90  m ) s ig h t  
d i s t a n c e s .  T h e  h ig h  e lk  u se  d u r in g  J u ly  and  A u g u s t  on a r e a s  w ith  t h e s e  
s ig h t  d i s t a n c e s  r e f l e c t s  th e  p r e f e r e n c e  f o r  th o s e  lo d g ep o le  s t a n d s .
Sight d i s t a n c e s  o v e r  100 y a r d s  (90 m) o c c u r r e d  p r i m a r i l y  in c l e a r i n g s  
o r  in  m a t u r e  D o u g la s - f i r  s e g m e n t s ,  w h ich  w e r e  u s e d  m o s t  i n t e n s iv e ly  
d u r in g  f a l l  th ro u g h  s p r in g .
A v a i la b i l i ty  and  e lk  u se  of th e  r e l a t i v e  s t a g e s  of p la n t  c o m ­
m u n ity  m a tu r i t y ,  b a s e d  on c l im a x  t r e e s ,  a p p e a r  in F ig .  2 0. T h e s e  
s u c c e s s i o n a l  s t a g e s  ( a f te r  T h o m a s  et a l .  1976) w e r e  d e fin ed  a s  
fo llo w s:
G r a s s - F o r b  ( r e c e n t ly  d is tu rb e d )
B r u s h - S e e d l in g  (only f o r b s ,  s h r u b s  and  t r e e  s e e d l in g s  o c cu p y  
the  s i te )
P o le - S a p l in g  ( s m a l l  t r e e s )
Y oung (dense  s ta n d  of t a l l  t r e e s ,  u s u a l ly  s e r a i  s p e c i e s )
M a tu r e  ( s e r a i  t r e e s  m a t u r e ,  c l im a x  t r e e s  w e ll  d e v e lo p e d  a s  
an  u n d e r s to r y )
O ld (c l im a x  t r e e s  m a t u r e  and  d o m in an t ,  m ay  b e  s o m e  s e r a i  
t r e e s  r e m a in in g )
F ig .  19. P e r c e n t a g e s  of a v a i l a b i l i ty  and  e lk  u se  by  s ig h t  
d is ta n c e .
44
70-.
I i ! 40 —
Y a r d s <50




A v a i l a b i l i t y S p r i n g  7 7  FN
S u m m e r  7 6  F N S u m m e r  7 7  FN
A v e r a g e  OVO








^  3 0 ^
2 0 -
10-
A v a i l a b i l i t y
S u m m e r  7 6  FN
S p r i n g  7 7  F N  
S u m m e r  7 7  FN
A v e r a g e  OVO
— •
B r u s h - S e e d i i n g  P o le  -  S a p l i n g
4- 4-





B r u s h - s e e d l i n g  s e g m e n ts  o c c u r r e d  only  in  th e  c l e a r c u t s  a t  e a c h  
end of th e  s tu d y  a r e a .  T h e  F N  p e l l e t  coun t in the  c l e a r c u t s  w as  
low d u r in g  b o th  s u m m e r s  bu t to ta l  e lk  u se  w a s  a p p r o x im a te ly  eq u a l  
to  a v a i l a b i l i ty .  T o ta l  u se  w a s  m u c h  g r e a t e r  th a n  a v a i l a b i l i ty  in th e  
two s m a l l  cu ts  a t  the  s o u th w e s te r n  c o r n e r  of th e  s tu d y  a r e a .  T h e  
p o le - s a p l in g  s u c c e s s i o n a l  s ta g e  c o r r e s p o n d e d  w ith  d e n se  s t a n d s  of 
s m a l l  lo d g ep o le  p in e ,  w h e re  e lk  u se  w a s  c o n s i s te n t ly  lo w e r  th a n  
a v a i l a b i l i ty .  S e v e n ty - th r e e  p e r c e n t  of th e  young s u c c e s s i o n a l  s ta g e  
w a s  m e d i u m - t o - l a r g e  d i a m e t e r  lo d g ep o le  p ine  s ta n d s .  T he  e lk  u s e  
p a t t e r n  w a s  v e r y  s i m i l a r  to  th a t  a l r e a d y  d i s c u s s e d  f o r  th o s e  s ta n d s  
As th e  p la n t  c o m m u n i ty  c o m p o s i t io n  c h an g ed  f r o m  young th ro u g h  
m a t u r e  to  o ld  s t a g e s ,  e lk  u se  d u r in g  J u ly  an d  A ugust d e c r e a s e d .  T o ta l  
e lk  u se  on old  s ta n d s  w as  s ig n i f ic a n t ly  g r e a t e r  th a n  a v a i l a b i l i ty ,  
p r i m a r i l y  due to  s p r in g  and  f a l l - w i n t e r  u se  on m o r e  open D o u g la s - f i r  
ty p e s .
F ew  a r e a s  had  s ig n i f ic a n t  a m o u n ts  of d e ad fa l l .  O nly  10 
s e g m e n ts  h a d  an  a v e r a g e  d e a d fa l l  d ep th  g r e a t e r  th an  2. 5 f e e t  
(0 .7 5  m ) and  of th o s e  10, on ly  s e v e n  (1 .8%  of the  to ta l  t r a n s e c t  
leng th ) h ad  m o r e  th a n  35 p e r c e n t  of th e  g ro u n d  s u r f a c e  c o v e r e d  by 
d e a d fa l l .  W ith in  the  d e a d fa l l  l e v e l s  found in C h a m b e r l a in  C r e e k  
d r a in a g e ,  e lk  did no t a p p e a r  to  s e l e c t  o r  av o id  any  c l a s s  of d e a d fa l l
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g ro u n d  c o v e r ,  d e ad fa l l  d ep th , o r  an y  c o m b in a t io n  of d ep th  and  g ro u n d  
c o v e r  (F ig .  21).
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C e r v id  p e l le t  g ro u p  ag in g  and  d e c o m p o s i t io n  h a s  b e e n  s tu d ie d  
p r i m a r i l y  w ith  d e e r  p e l le t s  ( F e r g u s o n  1955, R o b in e t te  et a l .  1958, 
P a t r i e  and  B e r n h a r d t  1960, V an E t te n  an d  B en n e t t  1965, K ufe ld  1968). 
M ost o b s e r v e r s  h av e  r e p o r t e d  a  s u b s t a n t i a l  c a r r y - o v e r  of p e l le t  
g ro u p s  f r o m  one y e a r  to  th e  n e x t .  In a  s tu d y  in  n o r th e r n  U tah , Low 
(1959, u n p u b lish e d  r e p o r t ,  U tah Coop. W ild l.  R e s e a r c h  U nit, q u o ted  
by  Neff 1968) found 93 p e r c e n t  of th e  d e e r  p e l le t  g ro u p s  s t i l l  r e c o g n i z ­
a b le  a f t e r  3 y e a r s  and  24 p e r c e n t  r e c o g n iz a b le  a f t e r  5 y e a r s .  P a t r i e  
an d  B e r n h a r d t  (1960) r e p o r t e d  62 p e r c e n t  of th e  w h i t e - t a i l e d  d e e r  
p e l l e t s  in  A d iro n d a c k  c o n i fe ro u s  f o r e s t  ty p e s  p e r s i s t i n g  a t  l e a s t  1 y e a r .  
T h e y  cou ld  n o t  r e l i a b l y  s e p a r a t e  18 - m o n th - o ld  p e l l e t s  f r o m  6 - m o n th -  
old  p e l le t s  b a s e d  on p e l le t  g ro u p  a p p e a r a n c e .  In the  u p p e r  p e n in s u la  of 
M ich ig an , V an  E t te n  and  B e n n e t t  (1965) found 53 p e r c e n t  of th e  w h i t e ­
t a i l e d  d e e r  w in t e r  p e l le t s  s t i l l  v i s ib l e  a f t e r  1 y e a r ,  26 p e r c e n t  a f t e r  
2 y e a r s ,  and  a  few  g ro u p s  r e m a in e d  s o l id  a f t e r  5 y e a r s .  In C o lo ra d o ,  
89 p e r c e n t  of th e  d e e r  p e l le t s  on a  so u th  s lo p e  w in te r  r a n g e  p e r s i s t e d  
f o r  a t  l e a s t  lO i  m o n th s  (Kufeld 1968). Lyon  (1973) c o m m e n te d  th a t  
t h e r e  a p p e a r e d  to  be  a  s u b s t a n t i a l  y e a r - t o - y e a r  c a r r y - o v e r  of e lk
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p e l l e t s  in  w e s t e r n  M ontana  and  th a t  th e  " . . .  d i s a p p e a r a n c e  of p e l l e t  
g ro u p s  is  p ro b a b ly  d e te r m in e d  b y  an  a p p r o p r i a t e  c o m b in a t io n  of 
w e a th e r  f a c t o r s  a t  r e l a t i v e l y  in f r e q u e n t  i n t e r v a l s "  (1976). H ig h e r  
r a t e s  of p e l l e t  l o s s  a p p e a r  to  b e  a s s o c i a t e d  w ith  e i th e r  m e c h a n ic a l  
d i s p la c e m e n t  of p e l l e t s  b y  h e a v y  w a s h in g  r a in s  (W allm o e t a l .  1962) 
o r  w ith  o b s c u r a t io n  of g ro u p s  b y  d e c id u o u s  le a f  f a l l  ( P a t r i e  an d  
B e r n h a r d t  1960, Van E t te n  and  B e n n e t t  1965). N e i th e r  is  c h a r a c t e r ­
i s t i c  of th e  C h a m b e r l a in  C r e e k  a r e a .  F e r g u s o n  (1955) n o te d  th a t  d e e r  
p e l l e t s  ag ed  m o s t  q u ic k ly  w hen  n o t  p r o t e c t e d  f r o m  th e  w e a t h e r  o r  
s h a d e d  by  v e g e ta t io n .  D u rin g  th e  ho t d r y  s u m m e r  of U tah , u n p r o te c te d  
p e l l e t s  w e r e  b le a c h e d  to  g r a y  o r  g r a y i s h - b r o w n  w h ile  g ro u p s  on n o r th  
s lo p e s  u n d e r  d e n se  c o v e r  w e r e  b le a c h e d  v e r y  l i t t l e  o r  n o n e  a t  a l l .
V an E t te n  and B en n e t t  (1965) found th a t  p e l le t s  on d ry  s i t e s  r e m a i n e d  
r e l a t i v e l y  u n ch an g ed  f o r  y e a r s  w h ile  p e l l e t s  on w e t s i t e s  d i s a p p e a r e d  
m o r e  q u ick ly .
A ll  p e l l e t  g ro u p s  ( in c lu d in g  16 in i t i a l ly  VO g ro u p s )  p la c e d  on 
p e l l e t  s t a t io n s  in  C h a m b e r l a in  C r e e k  d ra in a g e  p e r s i s t e d  f o r  a t  l e a s t  
1 y e a r  and  90 p e r c e n t  w e r e  r e c o g n iz a b le  a f t e r  21 m o n th s .  T h e  d e c a y  
r a t e s  m a y  h av e  b e e n  a l t e r e d  s o m e w h a t  by  t r a n s f e r r i n g  p e l l e t s  f r o m  the  
o r ig in a l  s i t e  of d e p o s i t io n .  H o w e v e r ,  th e  s i t e s  s e l e c t e d  f o r  p e l l e t  
s t a t io n s  w e r e  r e p r e s e n t a t i v e  of m o s t  of C h a m b e r la in .  T h e  s t e a d y  
a c c u m u la t io n  of old p e l le t  g ro u p s  th ro u g h o u t  the  c o u r s e  of th e  s tu d y  is  
c o n s i s t e n t  w ith  L y o n 's  (1973) r e s u l t s ,  and  in d ic a te s  a  s u b s t a n t i a l
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c a r r y - o v e r  of p e l le t  g ro u p s  f r o m  one coun t to  th e  nex t. S e v e n ty - s ix  
p e r c e n t  of th e  p e l le t  g ro u p s  p a in te d  d u r in g  Ju n e  1977 w e r e  r e c o u n te d  
in  A u g u s t  1977. M ost of th e  r e m a in in g  24 p e r c e n t  w as  p r o b a b ly  
p r e s e n t ,  bu t  not co u n ted  d u r in g  A u g u s t ,  o r  the  p a in t  m a r k  h ad  b e c o m e  
o b s c u r e d .  F e r g u s o n  (1955), h o w e v e r ,  in  an  a r e a  w ith  co ld ,  sn o w y  
w in te r s  and  ho t,  d r y  s u m m e r s ,  r e p o r t e d  th a t  " P e l l e t  g ro u p s  a r e  
p r e s e r v e d  in e x c e l le n t  c o n d it io n  d u r in g  th e  w in te r  and e a r l y  s p r in g ,  " 
an d  th a t  m o s t  of th e  w e a th e r in g  o c c u r r e d  d u r in g  th e  s u m m e r .
P e l l e t  g ro u p s  did n o t p r e d i c t a b l y  age  f r o m  f r e s h  th ro u g h  new  
an d  old to  v e r y  old w ith in  a g iv en  t im e  in te r v a l .  A ll F N  p e l l e t  g ro u p s  
a g ed  to  OVO w ith in  2 m o n th s  d u r in g  th e  s u m m e r .  A p p a r e n t ly  s o m e  
g ro u p s  d e p o s i te d  a f t e r  th e  s p r i n g  1977 coun t ag ed  to OVO b e f o r e  th e  
s u m m e r  1977 count. P r o b a b ly ,  p e l l e t s  d e p o s i te d  u n d e r  s p a r s e  o v e r ­
s t o r y  c a n o p ie s  on so u th  and  w e s t  a s p e c t s  o r  in  n a tu r a l  c l e a r i n g s  o r  
c l e a r c u t s  w e r e  d e s ic c a te d  m o r e  q u ic k ly  and  h e n c e  a p p e a r e d  o ld e r  th a n  
s i m i l a r - a g e  p e l le t s  d e p o s i te d  u n d e r  d e n se  f o r e s t  c a n o p ie s .  T h e r e f o r e ,  
th e  p e l le t  coun ts  p ro b a b ly  u n d e r e s t i m a t e d  e lk  u se  of e x p o se d  s i t e s  
d u r in g  J u ly  and  A u gust .  U se  of w e t  m e a d o w s  a p p e a r s  to  h a v e  b e e n  
a l s o  u n d e r e s t im a te d  b y  p e l le t  c o u n ts .  A lthough  o th e r  e lk  s ig n  ( t r a i l s ,  
b e d s ,  an d  w a llo w s)  w a s  ev id en t  in  the  m e a d o w s ,  the  p e l l e t  coun t w as  
no t h igh . P e l l e t  coun ting  in  w e t m e a d o w s  w a s  h in d e re d  by  d e n se  
v e g e ta t io n  often  co m b in e d  w ith  1 o r  2 in c h e s  (2 to  5 cm ) of s ta n d in g  
w a t e r ,  b o th  of w hich  p r e s u m a b l y  a c c e l e r a t e d  p e l le t  g ro u p  d e t e r io r a t io n .
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Old p e l le t  g ro u p s  te n d e d  to  r e m a i n  in  th a t  ag e  c a t e g o r y  in d e f in i te ly .
No p a r t i c u l a r  s e a s o n  of u s e  cou ld  b e  id e n t i f ie d  w ith  OVO p e l le t  g ro u p s .  
H o w ev e r ,  fa l l  and  w in te r  u se  co u ld  b e  i n f e r r e d  in a r e a s  w ith  low 
s p r in g  and  s u m m e r  F N  p e l l e t  co u n ts  bu t h ig h  OVO p e l le t  c o u n ts .  In 
o th e r  a r e a s ,  it  i s  d if f icu l t  to  s e p a r a t e  f a l l  an d  w in te r  e lk  u s e  f r o m  
p re v io u s  y e a r s '  a c c u m u la t io n  of s p r in g  and  s u m m e r  p e l l e t s .  T e l e m ­
e t r y  d a ta  in d ic a te  l i t t l e  e lk  u se  of h ig h e r  e le v a t io n s  in th e  s tu d y  a r e a  
d u r in g  f a l l  and w in te r  (M a rc u m  e t a l .  1978). F o r  th is  s tu d y ,  th e  F N  
p e l l e t s  w e r e  i n t e r p r e t e d  to  r e p r e s e n t  a p p r o x im a te ly  th e  p r e v io u s  2 
m o n th s  of e lk  u s e .  OVO g ro u p s  w e r e  of in d e t e r m in a t e  ag e  an d  m o r e  
n e a r l y  r e p r e s e n t e d  to ta l  y e a r l y  e lk  u se  r a t h e r  th a n  a p a r t i c u l a r  s e a s o n  
of e lk  u se .
O b s e r v e r  b ia s  e n t e r e d  th e  p e l le t  coun t in s e v e r a l  w a y s .
T h e r e  a p p e a r e d  to  be  s o m e  in c o n s i s t e n c y  am o n g  o b s e r v e r s  in  d i s t i n ­
g u ish in g  f r e s h  p e l le t s  f r o m  new p e l l e t s  and old f r o m  v e r y  o ld  p e l l e t s .  
T h is  in c o n s i s t e n c y  w as  r e s o lv e d  b y  c o m b in in g  f r e s h  w ith  new  and  old  
w ith  v e r y  old p e l le t s  d u r in g  the  a n a ly s i s .  I n c o n s i s te n c ie s  p r o b a b ly  
a l s o  e x is t e d  a m o n g  o b s e r v e r s  in id e n t ify in g  m a r g in a l  g r o u p s  a s  in s id e  
o r  o u ts id e  the  b e l t ,  in  id e n t i fy in g  the  n u m b e r  of g ro u p s  p r e s e n t  in  h igh  
p e l l e t  d e n s i ty  a r e a s  o r  in  th e  c a s e  of s c a t t e r e d  p e l l e t s ,  an d  in  th e  
th o ro u g h n e s s  w ith  w h ich  o b s e r v e r s  s e a r c h e d  f o r  p e l l e t  g r o u p s .  N e v e r ­
t h e l e s s ,  th e  i n c o n s i s t e n c i e s  s h o u ld  a v e r a g e  out w hen  s e v e r a l  o r  m o r e  
s e g m e n ts  co u n ted  by  d i f f e r e n t  o b s e r v e r s  a r e  c o m b in e d  to  p ro v id e  th e
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r e s u l t s  f o r  one le v e l  of a  v a r i a b l e .  In th e  one in s ta n c e  w hen  a s t r o n g  
o b s e r v e r  b ia s  w as  id e n t i f ie d ,  a w id e  r a n g e  of p o s s ib le  c o r r e c t i o n  
f a c to r s  w a s  t e s t e d  and w as  found to  m a k e  on ly  s l ig h t  c h a n g e s  in the  
r e s u l t s .
P e l l e t  coun t d a ta  in d ic a te  th a t  v i r t u a l l y  a l l  a v a i la b le  h a b i ta ts  
in C h a m b e r la in  C r e e k  d ra in a g e  a r e  u s e d  b y  e lk  a t  one t im e  o r  a n o th e r .  
J u l a n d e r  and J e f f e r y  (1964), B ig g in s  (1975), and  M a r c u m  (1975) 
s i m i l a r l y  n o ted  th e  w id e  r a n g e  of h a b i ta t s  u s e d  by  e lk  on th e  s u m m e r  
r a n g e .  E lk  a p p e a r  to  b e c o m e  m u c h  m o r e  s e l e c t iv e  d u r in g  p e r io d s  of 
s t r e s s .  T he  w in te r  and  s p r in g  of 1977 w e r e  e x c e p t io n a l ly  d ry ,  w h ich  
p r e s u m a b ly  led  to  lo w e r  f o r a g e  p ro d u c t io n  and  e a r l i e r  f o r a g e  d e s i c ­
c a t io n  on m o s t  of th e  s p r in g  and  s u m m e r  r a n g e .  A lthough  p a r t i a l l y  a 
fu n c tio n  of s a m p le  s i z e  d i f f e r e n c e s ,  46 h a b i ta t  a t t r i b u t e s  w e r e  u se d  
s ig n i f ic a n t ly  d i f f e r e n t  th an  t h e i r  a v a i l a b i l i ty  d u r in g  J u ly  and  A u g u st  
1977 in c o n t r a s t  to  on ly  12 s u c h  d i f f e r e n c e s  d u r in g  s u m m e r  1976. No 
e n v i ro n m e n ta l  s i tu a t io n  w as  p r e f e r r e d  d u r in g  a l l  s e a s o n s  of th e  y e a r .  
H o w ev e r ,  s o m e  s i tu a t io n s  w e r e  c o n s i s t e n t ly  a v o id ed . U se  w a s  a lw ay s  
lo w e r  th an  a v a i l a b i l i ty  on s lo p e s  in  e x c e s s  of 30° , p r i m a r y  u p p e r  
s lo p e s  and  r id g e to p s ,  d e n se  s ta n d s  of s m a l l  lo d g ep o le  p in e  (p o le -  
s a p l in g  s u c c e s s i o n a l  s ta g e ) ,  and  a r e a s  f u r t h e r  th a n  450 y a r d s  (410 m ) 
f r o m  w a te r .  S e a s o n a l  h a b i ta t  u se  p a t t e r n s  a r e  d i s c e r n ib l e  and  th e y  
a p p e a r  to  b e  in f lu en c ed  p r i m a r i l y  by v e g e ta t io n  s t r u c t u r e ,  c o m p o s i t io n ,  
and  pheno logy .
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S p r in g  and  s u m m e r  e lk  u se  te n d s  to  o c c u r  on n o r t h w e s t e r ly  
a s p e c t s  ab o v e  5 ,000 f e e t  (1,500 m) e le v a t io n .  F a l l  u s e  is  m o r e  
in te n s e  on s o u th w e s t e r ly  a s p e c t s  be low  5 ,600 fe e t  (1,700 m ) and 
w in te r  u se  is  c o n c e n t r a t e d  on s o u th w e s t  an d  w e s t  e x p o s u r e s  below  
5,000 f e e t  (1 ,500 m ). S teep  s lo p e s  (in e x c e s s  of 30°) w e r e  a v o id ed  in 
C h a m b e r l a in ,  p a r t i c u l a r l y  d u r in g  s p r in g  and  s u m m e r .  M o d e ra te  
s lo p e s  w e r e  u s e d  in  p r o p o r t io n  to  t h e i r  a v a i l a b i l i ty  and  g e n t le  s lo p e  
u se  w as s l ig h t ly  g r e a t e r  th an  a v a i l a b i l i ty .  M a rc u m  (1975) and  B igg ins  
(1975) a l s o  r e p o r t e d  an e lk  p r e f e r e n c e  f o r  g e n t le  s lo p e s  and  a v o id an c e  
of s t e e p  s lo p e s  d u r in g  s u m m e r  and  f a l l .  F ew  to p o g ra p h ic  c a t e g o r i e s  
w e r e  u s e d  s ig n i f ic a n t ly  d i f f e r e n t  than  t h e i r  a v a i la b i l i ty .  M id - s lo p e s  
a r e  g e n e r a l ly  u s e d  in p r o p o r t io n  to  t h e i r  a v a i l a b i l i ty  d u r in g  the  
s u m m e r  (B igg ins  1975, L o n n e r  1975). M a r c u m  (1975) r e p o r t e d  
s ig n i f ic a n t ly  lo w e r  u s e  on m i d - s lo p e s  bu t th is  m a y  r e f l e c t  th e  g e n e r a l ly  
s t e e p  n a tu r e  of m id - s lo p e s  in h is  s tu d y  a r e a  and  d i f f e r e n c e s  in  c l a s s i ­
fy ing  s lo p e  p o s i t io n .  D u rin g  m y  s tu d y ,  m o s t  of the  e lk  u se  o c c u r r e d  
on m i d - s lo p e s  bu t m id - s l o p e s  w e r e  n e i t h e r  s e le c te d  f o r  n o r  a g a in s t .  
E l l i s o n  et a l .  (1972) found th e  m o s t  in te n s e  e lk  u s e  on m i d - s l o p e s  in 
u p p e r  C h a m b e r l a in  C r e e k  d r a in a g e .  H o w ev e r ,  t h e i r  m id - s lo p e  
c a t e g o r y  w as  a p p a r e n t ly  v e r y  g e n e r a l ,  in c lu d in g  a l l  a r e a s  no t c l a s s i f i e d  
a s  d r a in a g e  b o t to m  o r  r id g e  top. I found th a t  s o m e  s p e c i f i c  to p o g ra p h ic  
s i tu a t io n s  lo c a t e d  on m i d - s l o p e s ,  s u c h  a s  s w a le s ,  b e n c h e s ,  and  s m a l l  
" f in g e r "  r i d g e s ,  w e r e  p r e f e r r e d  s i t e s  d u r in g  J u ly  and A u g u s t ,
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a p p a r e n t ly  b e c a u s e  s u c h  s i t e s  o f ten  s u p p o r t  m o r e  s u c c u le n t  v e g e ta t io n  
th a n  s u r r o u n d in g  a r e a s .  J o s l i n  (1975) o b s e r v e d  h e av y  e lk  u se  of 
b e n c h e s  and  f la t  a r e a s  d u r in g  s u m m e r  and f a l l .  L o n n e r  (1975) found  
h ig h  s u m m e r  u s e  of b e n c h e s  and  s w a le s  bu t  u se  s h i f te d  aw ay  f r o m  
th e s e  ty p e s  d u r in g  the  f a l l .  E lk  u s e  of u p p e r  s lo p e s  a n d / o r  r id g e to p s  
h a s  g e n e r a l ly  b e e n  r e p o r t e d  a s  low d u r in g  the  s u m m e r  ( E l l i s o n  e t  a l .  
1972, Z ah n  1974, B ig g in s  1975, L o n n e r  1975). U p p e r  s lo p e s  and  
r id g e to p s  w e r e  u sed  l e s s  th a n  t h e i r  a v a i l a b i l i ty  in C h a m b e r l a in ,  w ith  
th e  e x c e p t io n  of h ig h ly  p r e f e r r e d  s e c o n d a r y  u p p e r  s lo p e s  and  r id g e to p s  
d u r in g  f a l l - w i n t e r .  P r i m a r y  u p p e r  s lo p e s  and  r id g e to p s  o f ten  h a d  th in  
ro c k y  s o i l s  w h ich  p ro d u c e d  p o o r  c o v e r  and f o r a g e  ex ce p t  in  m o is t  
a r e a s .  J u l a n d e r  and  J e f f e r y  (1964) an d  M a r c u m  (1975) n o te d  h e a v y  
u s e  of u p p e r  s lo p e s  bu t no t r id g e to p s .  In M a r c u m 's  s tu d y  a r e a ,  the  
u p p e r  s lo p e s  te n d e d  to  b e  m o r e  g e n t le  th a n  th e  s te e p  m i d - s l o p e s ,  
w h ich  p r o b a b ly  in f lu en c ed  e lk  d i s t r ib u t io n .  In ad d it io n ,  h i s  c l a s s i f i ­
c a t io n  s y s t e m  w ould l ik e ly  h a v e  in c lu d e d  m u c h  of C h a m b e r la in  a s  
u p p e r  s lo p e ,  t h e r e f o r e  h is  r e s u l t s  m a y  not b e  d i r e c t ly  c o m p a r a b l e  to  
m in e .  E lk  m a y  a l s o  m a k e  h e a v i e r  u se  of u p p e r  s lo p e s  d u r in g  w in te r  
and  e a r l y  s p r in g ,  a p p a r e n t ly  in r e s p o n s e  to  snow dep ths  and  t h e r m a l  
c o n d i t io n s  (B ea ll  1974, B ig g in s  1975). L o w e r  s lo p e s  a p p e a r  to  be  
av o id ed  d u r in g  s u m m e r  and  f a l l  in  C h a m b e r l a in  a s  w e ll  a s  o th e r  a r e a s  
( J u la n d e r  and  J e f f e r y  1964, B ig g in s  1975, J o s l in  1975, L o n n e r  1975, 
M a rc u m  1975) bu t lo w e r  s lo p e s  m a y  r e c e i v e  m o r e  u se  d u r in g  w in te r
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and  e a r l y  s p r in g  (B igg ins  1975). T h e  a t t r a c t i v e n e s s  of d r a in a g e  
b o t to m s  a p p e a r s  to  r e f l e c t  th e  r e l a t i v e  a b u n d an ce  of p r e f e r r e d  fo r a g e  
s p e c i e s  c o m p a r e d  to  s u r r o u n d in g  a r e a s ,  th e  a c c e s s i b i l i t y  of th e  
d ra in a g e  b o t to m s ,  and  p e r h a p s  th e  p r e s e n c e  o r  a b s e n c e  of c a t t l e .  
L o n n e r  (1975) found th e  u s e  of d r a in a g e  b o t to m s  to  be s ig n i f ic a n t ly  
be low  a v e r a g e  d u r in g  s u m m e r  and  f a l l  in  an  a r e a  w h e re  c a t t l e  g r a z e d  
and  s u c c u le n t  fo r a g e  w a s  r e a d i l y  a v a i l a b le  in  w e t  m e a d o w s .  M a r c u m  
(1975) and  Z ah n  (1974), in  a r e a s  w h e r e  m o is t  s i t e s  w e r e  l e s s  a b u n d an t ,  
b o th  r e p o r t e d  s ig n i f ic a n t  s u m m e r - f a l l  u se  of d ra in a g e  b o t to m s .  C a t t le  
d id  not g r a z e  the  C h a m b e r l a in  s tu d y  a r e a  and  m o is t  s i t e s  w e r e  
r e l a t i v e l y  a b u n d an t .  T h e  on ly  a p p a r e n t  in f lu en ce  of s t r e a m  b o t to m s  
on e lk  d i s t r ib u t io n  w a s  an  a v o id a n c e  of th o s e  a r e a s  a long  s t r e a m s  
w h e r e  e lk  m o v e m e n t  w a s  in h ib i te d  b y  s te e p ,  r o c k y  s lo p e s  and  d e n se  
s h ru b b y  v e g e ta t io n .
E lk  in  th e  S a p p h ire  M o u n ta in s  av o id ed  a r e a s  w ith in  550 y a r d s  
(500 m ) of c l e a r c u t s  and  p r e f e r r e d  a r e a s  550 to  1,750 y a r d s  (500- 
1,600 m ) aw ay  (M a rc u m  1975), In th e  C h a m b e r l a in  s tu d y  a r e a ,  u s e  
w a s  s l ig h t ly  l e s s  than  the  a v a i l a b i l i ty  of a r e a s  w ith in  950 y a r d s  (870 m ) 
of a  c l e a r c u t  and w as  s ig n i f ic a n t ly  g r e a t e r  a t  d i s ta n c e s  in e x c e s s  of 
1,350 y a r d s  (1,230 m ). H o w ev e r ,  th i s  p ro b a b ly  r e f l e c t s  th e  c h an c e  
lo c a t io n  of the  c l e a r c u t s  in a r e a s  l ig h t ly  u s e d  by  e lk  r a t h e r  th a n  an  
a c tu a l  a v o id a n c e  of c l e a r c u t s  and  th e  a r e a s  n e a r  th e m .
D ata  f r o m  s e v e r a l  s tu d ie s  in d ic a te  th a t  a r e a s  w ith in  ^  m i l e
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(400 m ) of a  ro a d  ten d  to  be  a v o id ed  b y  e lk  (Lyon 1974, M a r c u m  1975, 
B u r b r id g e  an d  Neff 1976, H e r s h e y  and  L e e g e  197 6, P e r r y  an d  O v e r ly  
1976). E l l i s o n  (1974) r e p o r t e d  l i t t l e  o r  no e lk  u se  w ith in  200 fe e t  
(61 m ) of the  u p p e r  C h a m b e r l a in  je e p  t r a i l  e x c e p t  in a r e a s  w h ich  w e r e  
s c r e e n e d  by  v e g e ta t io n  o r  to p o g ra p h y .  M a x im u m  u se  o c c u r r e d  a t  
a p p r o x im a te ly  \  m i l e  (400 m ) f r o m  th e  r o a d .  My s tu d y  in d ic a te d  a 
s i m i l a r  a v e r s io n  to  th e  s a m e  s e c t io n  of j e e p  t r a i l .  H o w ev e r ,  I f e e l  
th a t  the  low u se  a lo n g  th e  r o a d  is  a  r e s p o n s e  to  to p o g ra p h ic  ( p r i m a r y  
r id g e to p )  and  v e g e ta t iv e  (d en se  lo d g ep o le  p in e  a n d / o r  v e r y  d e n s e  a l d e r  
th ic k e t s )  f e a t u r e s  r a t h e r  th an  a  r e a c t io n  to  the  r o a d  i t s e l f .  T h e  j e e p  
t r a i l  is  c lo s e d  to  v e h ic u l a r  t r a f f i c  f r o m  1 S e p te m b e r  to  1 D e c e m b e r ,  
i s  i m p a s s a b l e  (ex cep t  to  sn o w m o b ile s )  u n ti l  a t l e a s t  e a r l y  M ay, and 
r e c e i v e s  o n ly  l ig h t  v e h i c u l a r  t r a f f i c  d u r in g  the  s u m m e r .  L o n n e r  
(1977) s t a t e d  th a t  e lk  u s e  i n c r e a s e d  a s  d i s t a n c e  f r o m  a new  ro a d  
i n c r e a s e d  bu t ad d ed  " . . .  t h e r e  w as  a n a t u r a l  a v e r s io n  to w a rd  th e  
s a l e  a r e a  d u r in g  the  s u m m e r  s e a s o n  b e f o r e  an y  logg ing  a c t i v i ty  b e g a n  
and  th a t  lo g g in g  a c t i v i ty  th u s  f a r  h a s  not s ig n i f ic a n t ly  in f lu e n c e d  the  
l i t t l e  u se  th a t  o c c u r r e d  p r e v io u s ly .  " It i s  im p o r ta n t  to no te  th a t  the  
c o n d it io n  of th e  ro a d ,  w h ich  in f lu e n c e s  bo th  th e  am o u n t and  s p e e d  of 
v e h i c u l a r  t r a f f i c ,  and  th e  v e g e ta t iv e  c o v e r  s u r ro u n d in g  the  ro a d  
in f lu en c e  e lk  r e s p o n s e .  M a r c u m  (1975) found th a t  w hile  open  s y s t e m  
r o a d s  d e p r e s s e d  e lk  u se  out to  550 y a r d s  (500 m ),  open s p u r  and  f o u r -  
w h e e l  d r iv e  t r a i l s  did  n o t  s ig n i f ic a n t ly  a f fe c t  e lk  u s e  and e lk  s e l e c t e d
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f o r  c lo s e d  r o a d s .  In the  B lue  M o u n ta in s ,  p r im i t i v e  ro a d s  on ly  
s l ig h t ly  d i s r u p te d  e lk  u se  of m e a d o w s  and  open  f o r e s t s  ( P e r r y  and  
O v e r ly  1976). In d e n se  f o r e s t s ,  th e  h ig h e s t  u s e  a long  p r im i t i v e  r o a d s  
w a s  im m e d ia te ly  a d ja c e n t  to  th e  ro a d .  B u r b r id g e  and N eff (1976), 
h o w e v e r ,  fe l t  th a t  in f r e q u e n t ,  s lo w , n o is y  t r a f f i c  a long  p r i m i t i v e  
ro a d s  w a s  m o r e  d i s tu r b in g  th an  c o n s ta n t  r a p id  t r a f f i c  on an  a s p h a l t  
h ighw ay .
J u l a n d e r  and  J e f f e r y  (1964) and  Lyon (1974) r e p o r t e d  l i t t l e  
r e l a t io n s h ip  b e tw ee n  d i s ta n c e  to  w a t e r  and  e lk  d i s t r ib u t io n  in a r e a s  
w h e r e  w a t e r  w a s  r e l a t i v e l y  ab u n d an t.  H o w ev e r ,  w h e re  w a t e r  i s  l e s s  
c o m m o n ,  e lk  u se  a p p e a r s  to  be d e p r e s s e d  in  a r e a s  f a r  f r o m  w a t e r  
(M ack ie  1970, M a r c u m  1975). W a te r  i s  ab undan t in the  C h a m b e r l a in  
C r e e k  d ra in a g e ;  90 p e r c e n t  of th e  s tu d y  a r e a  is  w ith in  \  m i l e  (400 m ) 
of w a t e r  and  is  u s e d  b y  e lk  in p r o p o r t io n  to a v a i la b i l i ty .  E lk  u s e  w a s  
l e s s  th a n  th e  a v a i l a b i l i ty  of a r e a s  f u r t h e r  th a n  450 y a r d s  (410 m ) f r o m  
w a te r .  T h is  is  p a r t i a l l y  b e c a u s e  of th e  p re d o m in a n c e  of r id g e to p s  in  
th e  o v e r  450 y a r d  (410 m) c a te g o r y .  N e v e r t h e l e s s ,  r id g e to p s  w ith in  
450 y a r d s  (410 m ) w e r e  u s e d  m o r e  h e a v i ly  th a n  r id g e to p s  f u r t h e r  th a n  
450 y a r d s  (410 m ) f r o m  w a te r .  T h is  r e l a t i o n s h ip  a l s o  a p p e a r s  t r u e  
f o r  a l l  t r e e  s ta n d  ty p e s  and  u n d e r s t o r y  ty p e s .
In C h a m b e r l a in  C r e e k  d ra in a g e ,  e lk  p r e f e r r e d  open  o v e r s t o r y  
c a n o p ie s  ( <25%) d u r in g  s p r in g  and  a g a in  d u r in g  f a l l - w i n t e r .  M ost 
o b s e r v e r s  have  r e p o r t e d  h igh  e lk  u se  of h e a v i ly  t im b e r e d  a r e a s  d u r in g
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th e  fa l l ,  p a r t i c u l a r l y  d u r in g  th e  r u t  (H ash  1973, Bohne 1974, S im m o n s  
1974, B ig g in s  1975, L e m k e  1975, L o n n e r  1975). M a rc u m  (1975) found  
l ig h t  to  m o d e r a t e l y  (1-75%) t i m b e r e d  a r e a s  to  be  m o s t  h e a v i ly  u s e d  b y  
cow e lk  d u r in g  O c to b e r  and  N o v e m b e r .  H o w ev e r ,  th a t  d o es  no t 
n e c e s s a r i l y  im p ly  the  a n im a l s  w e r e  no t  in d e n se  c o v e r .  M any  of th e  
lo c a t io n s  w e r e  in  s h ru b b y  a r e a s  w h e r e  h o r iz o n ta l  v i s ib i l i t y  w a s  
l im i t e d  (C. L. M a r c u m  1978, p e r s .  c o m m . ). W in te r  u s e  in th e  lo w e r  
C h a m b e r l a in  d ra in a g e  does  a p p e a r  to  be  c o n c e n t r a te d  on m o r e  open  
s o u th w e s t e r ly  e x p o s u r e s  but i t ' s  no t  c l e a r  w h e th e r  open a r e a s  a r e  a l s o  
s e l e c t e d  d u r in g  th e  fa l l .  E lk  u se  of m o d e r a t e  and  c lo s e d  o v e r s t o r y  
c a n o p ie s  d u r in g  J u ly  and  A u g u st  1976 w a s  v e r y  n e a r  the  a v a i l a b i l i ty  of 
th o s e  ty p e s .  D u rin g  s u m m e r  1977 (a d r y  y e a r ) ,  e lk  p r e f e r r e d  a r e a s  
w ith  g r e a t e r  th an  75 p e r c e n t  c a n o p y  c lo s u r e .  Z a h n  (1974) found 70 
p e r c e n t  of h is  B u r d e t te  C r e e k - D e e r  C r e e k  ra d io lo c a t io n s  d u r in g  J u ly  
and  A u g u s t  in s ta n d s  w ith  c lo s e d  c a n o p ie s  (>60% ). S im i la r  w o r k  by  
L e m k e  (1975) in the  s a m e  a r e a  r e s u l t e d  in  on ly  39 p e r c e n t  of lo c a t io n s  
u n d e r  c an o p ie s  e x c e e d in g  60 p e r c e n t .  H o w ev e r ,  L e m k e  a p p a r e n t ly  
g ro u p e d  v i s u a l  o b s e r v a t io n s  and  r a d io lo c a t io n s  to g e th e r ,  w h ich  m a y  
h av e  b ia s e d  the  d a ta  to w a rd  m o r e  open  t i m b e r  s ta n d s .  P e l l e t  c o u n ts  
in B u r d e t t e  C r e e k - D e e r  C r e e k  r e v e a l e d  a  s l ig h t  p r e f e r e n c e  f o r  o v e r ­
s t o r y  c a n o p ie s  u n d e r  25 p e r c e n t  an d  c a n o p ie s  e x ce ed in g  75 p e r c e n t  
(Lyon 1974). M a rc u m  (1975) r e p o r t e d  a  p r e f e r e n c e  fo r  2 6 -7 5  p e r c e n t  
c a n o p y  c o v e r  d u r in g  s u m m e r  and  f a l l  of 2 d r y  y e a r s  and a p r e f e r e n c e
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f o r  1-25  p e r c e n t  c o v e r  d u r in g  a  w e t y e a r .  He f u r t h e r  a d d ed  th a t  
"O pen  and  l ig h t ly  t i m b e r e d  a r e a s  w e r e  p r e f e r r e d  fo r  f e e d i n g . . . and  
h e a v i ly  t im b e r e d  a r e a s  w e r e  u se d  m o s t  fo r  b e d d in g ."  J o s l i n  (1975) 
n o te d  th a t  b ed d in g  s i t e s  o c c u r r e d  u n d e r  2 5 -5 0  p e r c e n t  c an o p y  c o v e r  
b u t fe e d in g  s i t e s  a lw a y s  o c c u r r e d  u n d e r  l e s s  th an  25 p e r c e n t  c o v e r .  
S u m m e r  e lk  u s e  of open  u n d e r s t o r i e s  w as  p r o b a b ly  u n d e r e s t im a te d  b y  
th e  C h a m b e r l a in  p e l le t  c o u n ts  b e c a u s e  of r a p id  ag ing  of e x p o se d  p e l le t  
g r o u p s .
C h a m b e r l a in  e lk  e x h ib i te d  a  s t r o n g  s e a s o n a l  p a t t e r n  in 
r e l a t i o n  to  d i f f e r e n t  t r e e  s ta n d  ty p e s .  S tan d s  of m e d iu m  to  l a r g e  s i z e  
lo d g e p o le  p ine  w e r e  h ig h ly  p r e f e r r e d  d u r in g  bo th  s u m m e r s .  In  ad d i t io n ,  
th e  m o r e  m a tu r e ,  open  s t a n d s  of su b a lp in e  f i r - E n g e lm a n n  s p r u c e  w e r e  
h e a v i ly  u se d  d u r in g  M ay  th ro u g h  A u g u s t  1977. D u r in g  th e  f a l l  and  
w in te r ,  e lk  u se  s h i f te d  aw ay  f r o m  lo d g ep o le  p ine  to w a rd  D o u g l a s - f i r -  
w e s t e r n  l a r c h  s ta n d s ,  p a r t i c u l a r l y  to  v e r y  open s ta n d s  of l a r g e  D o u g la s -  
f i r .  C le a r in g s  w e r e  u s e d  in  e x c e s s  of t h e i r  a v a i l a b i l i ty  d u r in g  w in te r  
and  s p r in g .  T h e  s p r in g  u s e  of c l e a r i n g s  p ro b a b ly  r e f l e c t s  th e  e a r l i e r  
d e v e lo p m e n t  of fo r a g e  v e g e ta t io n  in  e x p o se d  s i tu a t io n s .  T h e  p r e f e r e n c e  
a p p e a r e d  to  be  m o r e  f o r  th e  c l e a r i n g s  t h e m s e lv e s  than  a n y  p a r t i c u l a r  
u n d e r s t o r y  v e g e ta t io n  ty p e .  W ith  th e  ex cep tio n  of g ro u s e  w h o r t l e b e r r y ,  
th e  u se  of c l e a r in g s  of a g iv e n  v e g e ta t io n  ty p e  w as  fo u r  to  e ig h t  t i m e s  
g r e a t e r  than  the  u se  of n o n - c l e a r i n g s  w ith  the  s a m e  d o m in a n t  u n d e r - 
s t o r y  s p e c i e s .  D en se  s t a n d s  of young su b a lp in e  f i r - E n g e l m a n n  s p r u c e
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o r  lo d g ep o le  p in e  w e r e  u s u a l ly  a v o id ed  d u r in g  a l l  s e a s o n s ,  Lyon 
(1974) found th a t  e lk  p r e f e r r e d  D o u g la s - f i r  and  p o n d e r o s a  p in e  s ta n d s  
w ith  l e s s  th an  2 5 p e r c e n t  o v e r s t o r y  c an o p y  d u r in g  th e  w in te r .  D o u g la s - 
f i r  s ta n d s  w e r e  no t s e l e c t e d  d u r in g  th e  s u m m e r  b u t  " . . .  lo d g ep o le  
p in e  in d e n se  can o p y  [> 75% ] is  s e l e c t e d  a s  a  p r e f e r r e d  c o v e r .  "
O th e r  M ontana  s tu d ie s  h av e  in d ic a te d  a s u m m e r  sh i f t  in  e lk  u se  to  the  
s p r u c e - f i r  zone (K ir s c h  1962, S tev en s  1966, B ig g in s  1975, L e m k e  
1975). In th e  Long T o m  d r a in a g e  e a s t  of th e  c o n t in e n ta l  d iv id e ,  the  
h ig h e s t  s u m m e r  e lk  u s e  w a s  a s s o c i a t e d  w ith  m o is t  p a r k s  w ith in  th e  
s p r u c e - f i r  zone  (L o n n e r  1975).
S u c c e s s io n a l  s t a g e  and  s ig h t  d i s ta n c e  w e r e  c lo s e ly  r e l a t e d  to  
t r e e  s ta n d  type  and  t h e r e f o r e  ex h ib i t  s i m i l a r  e lk  u s e  p a t t e r n s .  T h e  
p o le - s a p l in g  s u c c e s s i o n a l  s t a g e  h ad  s ig h t  d i s t a n c e s  of l e s s  th a n  50 
y a r d s  (46 m ) and w a s  c o m p o se d  of d e n se  s ta n d s  of " d o g h a i r "  lo d g e p o le  
p in e ,  a  type  c o n s i s t e n t ly  av o id ed  by  e lk . S ta n d s  of m e d iu m  to  l a r g e  
s i z e  lo d g ep o le  p in e  w e r e  u s u a l ly  c l a s s i f i e d  a s  young  s u c c e s s i o n a l  
s ta g e  and  h ad  s ig h t  d i s t a n c e s  of 5 0 -100  y a r d s  (46-91 m ).  A ga in ; t h e s e  
s t a n d s  w e r e  h ig h ly  p r e f e r r e d  d u r in g  the  s u m m e r .  The m a t u r e  s u c c e s ­
s io n a l  s ta g e  a p p e a r s  to  c o n s i s t  about eq u a l ly  of s u b a lp in e  f i r - E n g e l m a n n  
s p r u c e ,  D o u g l a s - f i r - w e s t e r n  l a r c h ,  and  m a t u r e  lo d g e p o le  p in e  s t a n d s .  
S ight d i s t a n c e s  l e s s  th a n  50 y a r d s  (46 m) (b e c a u s e  of d e n se  t r e e  
r e g e n e r a t i o n  a n d / o r  h ig h  s h r u b  d en s i ty )  and  50 -1 0 0  y a r d s  (46-91  m ) 
a r e  bo th  co m m o n . A p p a re n t ly  the  c o n t r a d ic t o r y  s e a s o n a l  t r e n d s  in e lk
62
u s e  w ith in  th e  d i f f e r e n t  t r e e  s ta n d  ty p e s  c o m b in e  to  keep  e lk  u s e  a t  o r  
be low  th e  a v a i l a b i l i ty  of m a tu r e  s u c c e s s i o n a l  s t a g e s .  Sight d i s t a n c e s  
in  e x c e s s  of 100 y a r d s  (91 m ) w e r e  a s s o c i a t e d  w ith  c l e a r in g s  and  m o r e  
open s ta n d s  of m a tu r e  D o u g la s - f i r  and  w e r e  u s u a l ly  c l a s s i f i e d  a s  old 
s u c c e s s io n a l  s t a g e .  T h e s e  ty p e s  r e c e i v e d  p r i m a r i l y  w in t e r  and  s p r in g  
e lk  u s e ,  L e m k e  (1975) r e p o r t e d  th a t  82 and  95 p e r c e n t  of h is  s u m m e r  
and  f a l l  lo c a t io n s  w e r e  in t r e e  s ta n d s  w ith  h e ig h ts  of 35 -1 0 0  fe e t  (11- 
30 m ) and 0 and 3 p e r c e n t ,  r e s p e c t iv e ly ,  w e r e  in  s ta n d s  t a l l e r  th an  
100 fe e t  (30 m ).  In c o n t r a s t ,  32 p e r c e n t  of the  s p r in g  lo c a t io n s  w e r e  
in  s ta n d s  t a l l e r  th a n  100 f e e t  (30 m ) w h ile  on ly  10 p e r c e n t  o c c u r r e d  in 
th e  35-100  foo t (11 -30  m ) c a te g o r y .  T h is  s e e m s  to  c o in c id e  w ith  the  
u se  p a t t e r n s  of old and  young s u c c e s s i o n a l  s t a g e s  in  C h a m b e r l a in .  
L o n n e r  (1976) cou ld  find l i t t l e  r e l a t i o n s h ip  b e tw ee n  elk  u se  and  a lp in e  
f i r  r e g e n e r a t i o n  d e n s i ty  d u r in g  th e  s u m m e r  b u t  d id  find a s ig n i f ic a n t  
p o s i t iv e  c o r r e l a t i o n  b e tw ee n  e lk  u s e  and  s ta n d  ag e  d u r in g  th e  f a l l  
(y o u n g e r  s ta n d s  w e r e  lo d g ep o le  p ine  w h ile  o ld e r  s ta n d s  w e r e  a lp in e  f i r ,  
E n g e lm a n n  s p r u c e  and  lo d g e p o le  p in e  w ith  d e n se  r e g e n e r a t i o n  of a lp in e  
f i r ) ,  L o n n e r  (1976, 1977) a l s o  r e p o r t e d  an  in c r e a s in g  t r e n d  in  s u m m e r  
e lk  u se  w ith  s ig h t  d i s t a n c e s  up to  2 50 f e e t  (76 m ) ,  a t  w h ich  po in t u s e  
d e c r e a s e d  s l ig h t ly .  T h is  a p p e a r s  to  b e  s i m i l a r  to  the  p a t t e r n  in 
C h a m b e r l a in ,
T h e  m a j o r i t y  of food h a b i t s  s tu d ie s  in d ic a te  th a t  f o r b s  a r e  a 
v e r y  im p o r ta n t  c o m p o n en t  of th e  e lk  s u m m e r  d ie t .  J o s l in  (1975) s ta t e d :
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" . . .  i t  a p p e a r e d  th a t  e lk  w e r e  s e le c t in g  s i t e s  w ith  r e g a r d  to  f o r b s .  "
In C h a m b e r la in ,  the  m o s t  p r e f e r r e d  s i t e s  d u r in g  the  s u m m e r  w e r e  
th o s e  w ith  an  u n d e r s to r y  d o m in a te d  b y  m o u n ta in  a r n i c a .  G r a z e d  
a r n i c a  p la n ts  w e r e  f r e q u e n t ly  s e e n ,  p a r t i c u l a r l y  in  m o is t  a r e a s .
D u r in g  1977, a d r y  y e a r ,  the  p r e f e r e n c e  f o r  a r n i c a  ty p e s  b e c a m e  e v en  
m o r e  a p p a r e n t  and  in c lu d e d  the  o th e r  m o i s t  fo rb  type  ( a r r o w le a f  
g ro u n d s e l ) .  In a d d i t io n ,  a r e a s  d o m in a te d  by  f o o l 's  h u c k l e b e r r y  and  
w a v y - le a v e d  a l d e r  w e r e  a l s o  s e l e c t e d  d u r in g  s u m m e r  1977. A lthough  
Y oung and R o b in e t te  (1939) and  W hite  (1960) r e p o r t e d  h e a v y  b ro w s in g  
on f o o l 's  h u c k l e b e r r y  in  s o m e  a r e a s ,  I saw  only  v e r y  o c c a s io n a l  u s e  of 
e i t h e r  s h ru b  in  C h a m b e r l a in .  W ith in  th e  A b ies  l a s i o c a r p a / M e n z ie s ia  
f e r r u g i n e a  h a b i ta t  type  in the  S a p p h ire  M o u n ta in s ,  fo o l 's  h u c k l e b e r r y  
w a s  b r o w s e d  bu t w as  not a p r e f e r r e d  s p e c ie s  (M a rc u m  1975). T he  
m o s t  im p o r ta n t  s p e c i e s  w ith in  th is  h a b i ta t  type  w a s  m o u n ta in  a r n i c a .  
G ro u n d  o b s e r v a t io n s  of r a d i o - c o l l a r e d  a n im a l s  in the  C h a m b e r l a in  
s tu d y  a r e a  d u r in g  J u ly  and  A ugust 1977 r e v e a l e d  a p r e d ic ta b l e  d a i ly  
p a t t e r n  of e lk  u se  r e l a t e d  to  fo o l 's  h u c k l e b e r r y - a l d e r  ty p e s .  D u r in g  
th e  e a r l y  m o rn in g  and  even in g , e lk  fed  in to  th e  c l e a r c u t s  a t  the  
s o u th e r n  end of th e  s tu d y  a r e a  o r  in to  m a t u r e  lo d g ep o le  p in e  s ta n d s  
w ith  a  d e n se  u n d e r s t o r y  of m o u n ta in  a r n i c a .  M ost of th e  d ay l ig h t  h o u r s  
w e r e  th en  s p e n t  b e d d ed  in fo o l 's  h u c k l e b e r r y - a l d e r  th ic k e ts  w ith in  
r e l a t i v e l y  d e n se  s ta n d s  of m e d iu m  to  l a r g e  s i z e  lo d g ep o le  p in e .  T he  
f o o l 's  h u c k l e b e r r y - a l d e r  ty p e s  w e r e  f r e q u e n t ly  i n t e r s p e r s e d  w ith  m o is t
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s t r i n g e r s  of s u c c u le n t  f o r b s .  A p p a r e n t ly  t h e s e  c o m b in a t io n s  of c o v e r  
a n d  fo r a g e  w e r e  v e r y  a t t r a c t i v e  to  e lk  d u r in g  the  s u m m e r ,  p a r t i c u l a r l y  
d u r in g  197 7. T he  m o s t  x e r i c  u n d e r s t o r i e s  (b u n c h g ra s s e s )  r e c e iv e  
l i t t l e  s u m m e r  e lk  u se  d u r in g  a  y e a r  w ith  n o r m a l  p r e c ip i t a t io n  bu t 
s u b s t a n t i a l  u se  o c c u r s  on in t e r m e d i a t e  ty p e s  ( b e a r g r a s s ,  g r o u s e  
w h o r t l e b e r r y ,  g lobe  h u c k le b e r r y )  in p r o p o r t io n  to  t h e i r  a v a i l a b i l i ty .  
D u r in g  1977, the  u se  of in t e r m e d ia t e  ty p e s  i n c r e a s e d  bu t th e  i n c r e a s e  
w a s  m a s k e d  by  th e  r e l a t i v e l y  m u c h  g r e a t e r  i n c r e a s e  in th e  u s e  of 
f o o l ’s h u c k l e b e r r y - a l d e r  and  a r n i c a  ty p e s .  Idaho fe s c u e -b lu e b u n c h  
w h e a t g r a s s  and p in e g r a s s  u n d e r s t o r i e s  w e r e  p r e f e r r e d  o n ly  d u r in g  the  
f a l l  a n d / o r  w in te r  m o n th s .  B e c a u s e  of snow  d e p th s ,  th e s e  ty p es  w e r e  
th e  only  ones  l ik e ly  to  be  a v a i l a b le  to  e lk  d u r in g  th e  w in te r  and  e a r l y  
s p r in g .
E lk  u se  of h a b i ta t  ty p e s  w as  s i m i l a r  to th a t  d e s c r ib e d  f o r  
u n d e r s t o r y  d o m in a n ts  though  th e  p a t t e r n  w as  l e s s  a p p a r e n t .  C o n s i d e r ­
a b le  v a r i a t io n  in  v e g e ta t iv e  s t r u c t u r e  and c o m p o s i t io n  o c c u r s  w ith in  a 
g iv en  h a b i ta t  type  o r  p h a s e ,  th u s  h a b i ta t  type  is r a t h e r  an  im p e r f e c t  
m e a s u r e  of th e  h a b i ta t  a t t r i b u t e s  in f lu en c in g  e lk  d is t r ib u t io n .  D u r in g  
w ha t w as c o n s id e r e d  a ty p ic a l  w e a th e r  y e a r ,  s u m m e r  e lk  u s e  w a s  not 
s ig n i f ic a n t ly  d i f f e r e n t  than  the  a v a i l a b i l i ty  of an y  h a b i ta t  ty p e .  
P s e u d o ts u g a  m e n z i e s i i  ty p e s  w e r e  u s e d  s l ig h t ly  l e s s  th an  t h e i r  
a v a i l a b i l i ty  w h ile  A b ie s  l a s i o c a r p a  ty p e s  w e r e  u s e d  s l ig h t ly  m o r e .  
D u r in g  a d r y  y e a r ,  e lk  p r e f e r r e d  m o is t  h a b i ta t  ty p e s  (A b ie s  l a s i o c a r p a /
65
M e n z ie s ia  f e r r u g i n e a , A b ie s  l a s i o c a r p a / C l in to n ia  u n i f lo r a , and  A b ies  
l a s i o c a r p a / C a l a m a g r o s t i s  c a n a d e n s i s ) d u r in g  s p r in g  and s u m m e r .  
M a rc u m  (1975) a l s o  n o ted  a  te n d e n c y  f o r  e lk  to  u s e  x e r i c  ty p e s  in 
co o l,  w et y e a r s  and m o r e  m e s i c  and  h y d r ic  ty p e s  d u r in g  w a r m ,  d r y  
y e a r s .  P s e u d o ts u g a  m e n z i e s i i  ty p e s  w e r e  f a v o re d  d u r in g  f a l l  and  
w in te r ,  p a r t i c u l a r l y  P s e u d o ts u g a  m e n z i e s i i / F e s t u c a  id a h o e n s i s , w h ich  
m a y  h av e  b e e n  th e  on ly  type  a v a i la b le  w ith in  th e  s tu d y  a r e a  d u r in g  
w in te r .
S e v e r a l  o b s e r v e r s  h av e  no ted  th e  im p o r ta n c e  of y e a r l y  and  
s e a s o n a l  w e a th e r  f lu c tu a t io n s  in d e te r m in in g  e lk  h a b i ta t  u s e  (M ack ie  
1970, Bohne 1974, M a r c u m  1975, B u r b r id g e  and  Neff 1976, L o n n e r  
1977, Lyon 1978). P r e c i p i t a t i o n  w a s  n e a r - n o r m a l  d u r in g  1976, m u c h  
be low  n o r m a l  d u r in g  w in te r  and  s p r in g  1977, and  above  a v e r a g e  d u r in g  
J u ly  197 7. M ost of th e  w in t e r  and s p r in g  r a n g e  f o r  C h a m b e r l a in  e lk  is  
be low  5,000 f e e t  (1 ,500 m ) on so u th  and  w e s t - f a c in g  s lo p e s .  O v e r s t o r y  
c a n o p y  is  g e n e r a l ly  r a t h e r  open , e i t h e r  n a tu r a l l y  o r  a s  a  r e s u l t  of 
t i m b e r  h a r v e s t .  It s e e m s  l ik e ly  th a t  fo r a g e  p ro d u c t io n  w a s  lo w e r  th a n  
u s u a l  on th e s e  s lo p e s  d u r in g  1977 and  th a t  d e s ic c a t io n  o c c u r r e d  e a r l i e r .  
T h e  u p p e r  C h a m b e r l a in  C r e e k  d ra in a g e ,  w ith  i t s  n o r t h e r l y  s lo p e s  and  
d e n s e  o v e r s t o r y  can o p y , r e t a in e d  su c c u le n t  fo r a g e ,  p r i m a r i l y  f o r b s ,  
th ro u g h o u t  the  s u m m e r .  A p p a re n t ly ,  e lk  w e r e  a t t r a c t e d  in to  u p p e r  
C h a m b e r l a in  e a r l i e r  th a n  u s u a l  and  w e r e  m o r e  l ik e ly  to  r e m a i n  in the  
a r e a  than  d u r in g  o th e r  y e a r s .  T he  F N  p e l le t  coun t w ent f r o m  201 in
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s u m m e r  1976 to  600 in s u m m e r  1977, w i th  m o s t  of the  i n c r e a s e  
o c c u r r in g  on m o i s t  s i t e s  above  5,600 f e e t  (1 ,700 m ) e le v a t io n .  S p e c i f ­
ic a l ly ,  e lk  so u g h t out s ta n d s  of m e d iu m  to  l a r g e  s i z e  lo d g ep o le  p in e  o r  
m a t u r e  s u b a lp in e  f i r - E n g e lm a n n  s p r u c e ,  b o th  w ith  an  o v e r s t o r y  
can o p y  c o v e r  g r e a t e r  th an  75 p e r c e n t  and  a  m o is t  u n d e r s to r y  s u c h  a s  
m o u n ta in  a r n i c a ,  a r r o w l e a f  g ro u n d s e l ,  f o o l 's  h u c k le b e r r y ,  and  w a v y -  
l e a v e d  a ld e r .  T h e  f a v o re d  h a b i ta t  ty p e s  w e r e  A b ie s  l a s i o c a r p a / 
M e n z ie s ia  f e r r u g i n e a  a n d  A b ies  l a s i o c a r p a / C a l a m a g r o s t i s  c a n a d e n s i s . 
In ad d i t io n ,  th e  c l e a r c u t s  in  u p p e r  C h a m b e r l a in  b e c a m e  v e r y  a t t r a c t i v e  
a s  a food s o u r c e  d u r in g  la te  J u ly  and  A u g u s t  1977. E lk  w e r e  s e e n  in 
th e  c l e a r c u t s  on 13 of 14 e a r l y  .m o rn in g  and la te  even ing  v i s i t s  d u r in g  
A u g u s t .  T he  c u ts  p ro d u c e  ab u n d an t  s u c c u le n t  fo r a g e  a t  th a t  t im e ,  
p r i m a r i l y  b la c k  e l d e r b e r r y  and  f i r e w e e d .  By l a t e  A u g u st ,  th e  e l d e r ­
b e r r y  w a s  a lm o s t  d e fo l ia te d  and e lk  u s e  a p p e a r e d  to  d e c r e a s e .  Such 
h e av y  u se  of th e  c l e a r c u t s  w a s  no t a p p a r e n t  in 1976 and i t  is  no t c l e a r  
w h e th e r  th e  i n c r e a s e  w a s  due to  a  c h an g e  in  h a b i ta t  p r e f e r e n c e s  o r  due 
to  m o r e  in te n s iv e  u se  of the  s u r r o u n d in g  a r e a  d u r in g  1977. S e v e r a l  
r e c e n t  r a d i o t e l e m e t r y  s tu d ie s  in  w e s t e r n  M o n tan a  and n o r t h e r n  Idaho  
h av e  found e lk  u s e  to  b e  s ig n i f ic a n t ly  l e s s  th an  the  a v a i l a b i l i ty  of 
c l e a r c u t s  (B igg ins  1975, M a r c u m  1975, H e r s h e y  and  L e e g e  1976). 
H o w ev e r ,  s o m e  e v id e n c e  e x is t s  to in d ic a te  th a t  p a r t i c u l a r  in d iv id u a l  
c u ts  m a y  r e c e iv e  in te n s iv e  u s e .  K i r s c h  (1962) r e p o r t e d  a p e a k  in e lk  
u se  of c l e a r c u t s  d u r in g  J u ly ,  p a r t i c u l a r l y  c u ts  a s s o c i a t e d  w ith  m e s i c
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d r a in a g e  h e a d s  on n o r th  s lo p e s .  B y  l a t e  A u g u s t ,  u se  h a d  d e c l in e d .
T h e  e lk  p r e f e r e n c e  f o r  c l e a r c u t s  w a s  a lm o s t  tw ice  a s  g r e a t  a s  th a t  fo r  
un logged  a r e a s  in th e  B lue  M o un ta in s  of e a s t e r n  O re g o n  and  W a sh in g to n  
(E d g e r to n  1972). T h e s e  c l e a r c u t s  p ro d u c e d  a  h igh  v o lu m e  of p r e f e r r e d  
fo r a g e ,  p r i m a r i l y  fo r b s  (C anada  m i lk v e tc h )  and  s h r u b s  ( e l d e r b e r r y ) .  
D ay (1973) n o ted  c o m p a r a t i v e ly  h e a v y  u s e  of c l e a r c u t  a r e a s  in c lo s e  
p r o x im i ty  to  h e a v y  t i m b e r  c o v e r ,  n a t u r a l  o p e n in g s ,  and m e s i c  
m e a d o w s .  F i r e w e e d  w as  fed  on in t e n s iv e ly  d u r in g  Ju ly  and  A u g u s t .
T h e  c l e a r c u t  a t  the  n o r t h e r n  end of th e  s tu d y  a r e a  did  n o t a p p e a r  to  
r e c e i v e  in te n s iv e  e lk  u se  d u r in g  1977. T h is  cu t did not p ro d u c e  the  
ab u n d an t s u c c u le n t  fo r a g e  c h a r a c t e r i s t i c  of th e  c u ts  at th e  o p p o s i te  end  
of th e  s tu d y  a r e a .  Lyon (1975) d e m o n s t r a t e d  th a t  one of th e  m o s t  
im p o r ta n t  d e te r m in a n t s  of e lk  u se  w ith in  a  c l e a r c u t  is  th e  le v e l  of e lk  
u se  in  th e  s u r r o u n d in g  a r e a .  T h e  a r e a  s u r r o u n d in g  the  l ig h t ly  u s e d  
cu t in  C h a m b e r l a in  is  a l s o  l ig h t ly  u s e d  d u r in g  the  s u m m e r  and  v i c e -  
v e r s a  f o r  th e  h e a v i ly  u se d  c u t s .  A p p a re n t ly ,  c l e a r c u t s  lo c a te d  w ith in  
the  n o r m a l  s u m m e r  r a n g e  of e lk , n e a r  h e a v y  c o v e r ,  and  on m o i s t  s i t e s  
ap t to  p ro d u c e  ab u n d an t s u c c u le n t  f o r a g e ,  a r e  m o s t  l ik e ly  to  r e c e i v e  
s u m m e r  e lk  u s e ,  p a r t i c u l a r l y  if h u m a n  a c c e s s  and  s l a s h  d e p th s  a r e  
no t e x c e s s iv e .
T h ro u g h o u t  th e  y e a r .  Subunit 8 r e c e i v e s  s ig n if ic a n t  e lk  u s e  
(F ig s .  3 -7 ) .  T h is  is  a l s o  th e  a r e a  on w h ich  th e  m o s t  e x te n s iv e  t i m b e r  
h a r v e s t  w i l l  o c c u r .  C o n s id e r a b le  h a b i ta t  d i v e r s i t y  a l r e a d y  e x i s t s
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w ith in  the  a r e a  b e c a u s e  of th e  p a t t e r n  of a l t e r n a t in g  f in g e r  r i d g e s  and  
d r a in a g e s ,  s w a le s  and b e n c h e s .  O pen  fo ra g in g  a r e a s  a r e  m o r e  
co m m o n  h e r e  than  e l s e w h e r e  in C h a m b e r l a in  and c o v e r  and  w a t e r  a r e  
a b u n d an t .  C o n s id e r in g  the  e x is t in g  p a t t e r n s  of h a b i ta t  d i v e r s i t y  and 
in te n s iv e  e lk  u s e ,  it  s e e m s  u n l ik e ly  th a t  t im b e r  h a r v e s t  c an  in i t i a l l y  
b e n e f i t  the  e lk  u s in g  Subunit 8. E lk  u se  w il l  p ro b a b ly  d e c r e a s e  d u r in g  
lo g g in g  and  r e m a in  lo w e r  th a n  c u r r e n t  l e v e l s  of u se  fo r  s o m e  t im e  
a f t e r w a r d .  T h e  nex t a r e a  to  th e  s o u th .  Subunit 9, is  p r i m a r i l y  a 
s u m m e r i n g  a r e a  fo r  e lk  w in te r in g  on B la c k ta i l  M ountain  an d  in lo w e r  
B e a r  C r e e k .  D ense  s ta n d s  of s m a l l  lo d g ep o le  p ine  d o m in a t in g  m u c h  of 
the  su b u n it  a r e  i n t e r s p e r s e d  w ith  m o is t  s t r i n g e r s  of m o r e  open  lo d g e ­
p o le  p in e ,  s u b a lp in e  f i r - E n g e l m a n n  s p r u c e ,  and  s m a l l  m e a d o w s .  The 
t h r e e  l a t t e r  ty p e s  a r e  h e a v i ly  u s e d  d u r in g  the  s u m m e r  f o r  fe e d in g  and  
a s  t r a v e l  l a n e s .  B e c a u s e  of the  " d o g h a i r ” lo d g ep o le  s ta n d s ,  l i t t l e  
m o v e m e n t  o c c u r s  b e tw e e n  Subun it 9 and  the  a d ja c e n t  P e a r s o n  C r e e k  
d r a in a g e  e x c e p t  a t  B e a r  W a llo w s ,  a  c r i t i c a l  po in t on the  r id g e l in e  
c u lm in a t in g  a  long  t r a v e l  la n e  f o r m e d  by  th e  s t r e a m  b o t to m . C u r r e n t  
lo g g in g  p la n s  c a l l  on ly  fo r  a r o a d  c r o s s i n g  th ro u g h  the  n o r th w e s t  
c o r n e r  of th e  su b u n it .  T h is  su b u n i t  m a y  w ell  b e c o m e  an  im p o r ta n t  
s e c u r i t y  a r e a  f o r  e lk  d u r in g  t i m b e r  h a r v e s t  in o th e r  p a r t s  of th e  
C h a m b e r l a in  C r e e k  d ra in a g e .  F u t u r e  logg ing  p lan s  shou ld  ta k e  in to  
c o n s id e r a t io n  the  im p o r ta n c e  of the  B e a r  W allow s a r e a .  Subunit 10 is  
a long , b ro a d  s lo p e  b ro k e n  b y  a few  r a t h e r  sh a l lo w  d ra w s .  T h e
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o v e r s t o r y  is  a lm o s t  e n t i r e ly  a  c lo s e d  canopy  of lo d g ep o le  p in e .  O v e r ­
s t o r y  r e m o v a l  on m o is t  s i t e s  m ig h t  s t im u la te  f o r a g e  p ro d u c t io n  and  
i n c r e a s e  e lk  use  of th e  su b u n i t .  H o w ev e r ,  on ly  tw o  s m a l l  c o m m e r c i a l  
th in n in g s  and  a 4 - a c r e  s h e l t e rw o o d  cu t a r e  c u r r e n t l y  s c h e d u le d  in 
Subunit 10. T he  s h e l t e rw o o d  cu t  w il l  b e  in an  i s la n d  of m a t u r e  s p r u c e -  
f i r  s u r r o u n d e d  by  d e n se  lo d g e p o le  p in e .  F o r  th is  r e a s o n ,  p lu s  i t s  
lo c a t io n  on the  s a d d le  of a r id g e l in e ,  the  c u t t in g  un it  is  a l r e a d y  in t e n ­
s iv e ly  u sed  by  e lk . T h u s ,  th e  cu t p lu s  th e  a c c o m p a n y in g  r o a d  th ro u g h  
th e  s a d d le  w i l l  p ro b a b ly  d e p r e s s  e lk  u se  in th e  im m e d ia te  a r e a .  S u b ­
u n its  3 and 4 a r e  a l s o  d o m in a te d  p r i m a r i l y  b y  lo d g ep o le  p in e .  T h e  
p la n n e d  c u tt in g  u n its  a r e  on m o is t  s i t e s  and o v e r s t o r y  r e m o v a l  sh o u ld  
be  e x te n s iv e  enough to s t im u la t e  f o r a g e  p ro d u c t io n .  E lk  u s e  of th is  
a r e a  m a y  w e ll  b e  e n h an c e d  o n c e  th e  in i t ia l  d i s tu r b a n c e  is  o v e r .  H ow ­
e v e r ,  f u r t h e r  cu tt in g  to o  so o n  in  th e  fu tu r e  cou ld  a d v e r s e l y  a f fe c t  e lk  
by  re d u c in g  a v a i la b le  c o v e r .  T h e  a r e a  a lo n g  th e  w e s t e r n  b o u n d a ry  of 
Subunit 3 n o r th  of L o s t  H o r s e  M ounta in  is an  im p o r ta n t  c r o s s i n g  p o in t 
f o r  a n im a ls  t r a v e l in g  b e tw e e n  F i s h  C r e e k  and  u p p e r  C h a m b e r l a in  
C r e e k  and sh o u ld  be  p r o t e c t e d  f r o m  d is tu r b a n c e .  Subun its  1 and  2 
r e c e i v e  g e n e r a l ly  l ig h t  e lk  u s e  and  I do not a n t ic ip a te  th a t  th e  lo gg ing  
a c t i v i ty  s c h e d u le d  t h e r e  w i l l  h a v e  a s ig n i f ic a n t  in f lu e n c e .  T h e  h e a d  of 
C h a m b e r l a in  C r e e k  had  e lk  u s e  p ro p o r t io n a t e  to  a v a i l a b i l i ty  d u r in g  
s p r i n g  and  s u m m e r  1977 bu t r e c e iv e d  only n e g l ig ib le  u s e  d u r in g  
s u m m e r  1976 and  a p p a r e n t ly  a l s o  d u r in g  p re v io u s  y e a r s  (E l l i s o n  1975).
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S t r e a m s ,  s e e p s ,  w e t  m e a d o w s ,  and  d e n se  c o v e r  a r e  c o m m o n  and  an  
a b u n d an t f o r a g e  su p p ly  (the C h a m b e r l a in  B u rn )  is  n e a r b y .  Som e o th e r  
f a c to r  a p p e a r s  to be l im i t in g  e lk  u s e  of th e  a r e a .  T h e  c u t t in g  u n i ts  a r e  
in a r e a s  d o m in a te d  by  v e r y  d e n se  a l d e r  th ic k e ts  w hich  r e c e iv e  s l ig h t  
e lk  u s e .  C o n se q u e n t ly ,  I f e e l  th a t  th e s e  u n its  a l s o  w ill  h a v e  l i t t l e  
in f lu en c e  on e lk .
T he  C h a m b e r l a in  C r e e k  d r a in a g e  a p p e a r s  to b e  an  im p o r t a n t  
s u m m e r i n g  a r e a  f o r  e lk  u s in g  th e  w in te r  r a n g e s  to  the  n o r th  and  w e s t  
(M a rc u m  e t  a l .  1978). A n im a ls  w in te r in g  on B la c k ta i l  M oun ta in  and  
lo w e r  B e a r  C r e e k  s u m m e r  w ith in  th e  s tu d y  a r e a  e a s t  of C h a m b e r l a in  
C r e e k .  E lk  f r o m  W a r r e n ,  F i s h ,  and  L i t t l e  F i s h  c r e e k s  s u m m e r  in  th e  
u p p e r  h a lf  of C h a m b e r la in  C r e e k  d ra in a g e .  V e ry  l i t t l e  m o v e m e n t  
o c c u r s  p a s t  C h a m b e r l a in  in to  th e  d r a in a g e s  to  th e  e a s t  and  so u th .  
D u r in g  d ry  y e a r s ,  C h a m b e r l a in  b e c o m e s  e v en  m o r e  im p o r ta n t  and  is  
u sed  lo n g e r  and  m o r e  in te n s iv e ly  th an  d u r in g  o th e r  y e a r s .  T h e  o v e r a l l  
im p a c t  of lo g g ing  in C h a m b e r l a in  C r e e k  d r a in a g e  shou ld  no t be  p a r t i c u ­
l a r l y  d e t r im e n ta l  to  e lk  p ro v id in g  th a t  t i m b e r  h a r v e s t  an d  r e l a t e d  
a c t iv i t i e s  a r e  a c c o m p l i s h e d  a s  q u ic k ly  a s  p o s s ib le ,  s l a s h  a lo n g  r o a d s  
and  in cu tt in g  u n its  is  a d e q u a te ly  d i s p o s e d  of, v e h ic le  a c c e s s  is  
b lo c k e d  im m e d ia te ly  a f t e r  th e  c o m p le t io n  of logg ing , and  c a t t l e  a r e  
p r e v e n te d  f r o m  e n te r in g  th e  a r e a .  In ad d i t io n  to the  r e c o m m e n d a t io n s  
of the  M on tana  C o o p e r a t iv e  E lk -L o g g in g  Study (Anon. 1978), I s u g g e s t  
th a t  d u r in g  t i m b e r  h a r v e s t s  on e lk  s u m m e r  r a n g e  an e f fo r t  sh o u ld  be
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m a d e  to  avo id  p la c in g  ro a d s  o r  c u t t in g  u n its  on b e n c h e s  ( p a r t i c u l a r l y  
m o is t  b e n c h e s ) ,  s w a le s ,  and  th e  r id g e l in e s  of " f in g e r "  r i d g e s .
CHAPTER VI
SUMMARY
E lk  h a b i ta t  s e l e c t io n  and  u se  of an  u n d is tu rb e d ,  f o r e s t e d  
s u m m e r  r a n g e  w as  s tu d ie d  d u r in g  J u n e ,  Ju ly ,  and  A ugust of 1976 and  
1977 in th e  C h a m b e r l a in  C r e e k  d r a in a g e  of w e s t e r n  M on tana . B e l t  
t r a n s e c t s  ex ten d in g  d ia g o n a l ly  a c r o s s  the  s tu d y  a r e a  a t  ^ m i le  (400 m ) 
i n t e r v a l s  w e r e  u se d  to  s a m p l e  e n v i ro n m e n ta l  a t t r i b u t e s  a s  w e l l  a s  to  
co u n t e lk  p e l le t  g ro u p s .  T h e  p r o p o r t io n  of a v a i l a b i l i ty  of a  h a b i ta t  
a t t r i b u t e  w as  c o m p a r e d  to  th e  p ro p o r t io n  of e lk  u s e  o c c u r r i n g  in  th a t  
ty p e .  F r e s h  and  new (FN) p e l l e t  g ro u p s  w e r e  c o n s id e r e d  to  b e  no 
o ld e r  th a n  2 m o n th s  w h ile  o ld  an d  v e r y  old  (OVO) g ro u p s  w e r e  of 
in d e te r m in a te  a g e .  S p r in g  F N  and s u m m e r  F N  p e l le t s  r e p r e s e n t e d  
M a y - J u n e  and  J u ly -A u g u s t  e lk  u se  r e s p e c t iv e ly .  Both  s p r in g  and  
s u m m e r  OVO p e l le t  g ro u p s  m o r e  n e a r l y  r e p r e s e n t e d  to ta l  y e a r l y  e lk  
u s e  r a t h e r  than  a  p a r t i c u l a r  s e a s o n  of u se .
V i r tu a l ly  a l l  a v a i l a b le  h a b i t a t s  in  C h a m b e r l a in  C r e e k  d r a in a g e  
a r e  u s e d  b y  e lk  a t  one t im e  o r  a n o th e r .  W hile  no  e n v i r o n m e n ta l  
s i tu a t io n  is  p r e f e r r e d  o v e r  a l l  s e a s o n s ,  s o m e  s i tu a t io n s  a r e  c o n s i s ­
t e n t ly  a v o id ed . U se  is  a lw a y s  lo w e r  th an  a v a i l a b i l i ty  on s lo p e s  in 
e x c e s s  of 30°, p r i m a r y  u p p e r  s lo p e s  and r id g e to p s ,  d e n se  s t a n d s  of
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s m a l l  lodg ep o le  p ine  ( p i n e - s a p l i n g  s u c c e s s i o n a l  s t a g e ) ,  and  a r e a s  
f a r t h e r  th an  450 y a r d s  (410 m) f r o m  w a t e r .  A p a r t  f r o m  th e  few t o p o ­
g r a p h i c  f e a t u r e s  which  a r e  av o ided ,  s e a s o n a l  h a b i t a t  u s e  p a t t e r n s  
a p p e a r  to  b e  b a s e d  p r i m a r i l y  upon a c o m b in a t io n  of w e a t h e r  p lu s  
v e g e t a t i o n  c o m p o s i t i o n ,  s t r u c t u r e ,  and  p h eno logy .
D u r in g  s p r i n g  (May and  Ju n e )  1977, F N  p e l l e t  g r o u p s  w e r e  
found p r i m a r i l y  on w e s t e r l y  a s p e c t s  above  5, 000 fee t  (1 ,500 m) 
e l e v a t io n ,  p a r t i c u l a r l y  in Subunit  10. T he  m o s t  p r e f e r r e d  s i t e s  w e r e  
c l e a r i n g s ,  e i t h e r  b u n c h g r a s s  m e a d o w s  on d r y  w e s t - f a c i n g  s l o p e s  a t  
l o w e r  e l e v a t io n s  o r  w e t  m e a d o w s  o r  s e e p s  d o m in a t e d  b y  b lu e jo in t  
r e e d g r a s s ,  a r r o w l e a f  g r o u n d s e l ,  and o c c a s i o n a l l y  m o u n ta in  a r n i c a  a t  
h i g h e r  e l e v a t io n s .  S i m i l a r l y ,  the  p r e f e r r e d  h a b i t a t  t y p e s  w e r e  
P s e u d o t s u g a  m e n z i e s i i / F e s t u c a  i d a h o e n s i s  and  A b ie s  l a s i o c a r p a / 
C a l a m a g r o s t i s  c a n a d e n s i s . Sight  d i s t a n c e s  of o v e r  100 y a r d s  (90 m)  
w e r e  p r e f e r r e d  w h i le  s ig h t  d i s t a n c e s  of 50 to  100 y a r d s  (45-90  m)  w e r e  
u s e d  s i g n i f i c a n t ly  l e s s  th an  t h e i r  a v a i l a b i l i t y .  In add i t ion  to  s t e e p  
s l o p e s ,  p r i m a r y  r i d g e t o p s ,  and  d e n se  s t a n d s  of s m a l l  lo d g e p o le  p ine ,  
u s e  w as  a l s o  l e s s  th an  a v a i l a b i l i t y  on b e a r g r a s s ,  w h o r t l e b e r r y ,  and  
g lobe  h u c k l e b e r r y  u n d e r s t o r i e s  (A b ie s  l a s i o c a r p a / X e r o p h y l l u m  t e n a x - 
V a c c in iu m  g lo b u la r e  h a b i t a t  type) .  Although  m i d - s l o p e  s t a n d s  of 
m e d i u m  to l a r g e  s i z e  lo d g ep o le  p ine  w i th  f o o l ' s  h u c k l e b e r r y  and  a l d e r  
u n d e r s t o r i e s  (A bies  l a s i o c a r p a / M e n z i e s i a  f e r r u g i n e a  h a b i t a t  type)  
r e c e i v e d  a s u b s t a n t i a l  p o r t i o n  of the  s p r i n g  e lk  u s e ,  t h e s e  s t a n d s  w e r e
74
n e i t h e r  s e l e c t e d  f o r  n o r  a g a i n s t .  T he  m o s t  i m p o r t a n t  f e a t u r e  of th e  
s i t e s  s e l e c t e d  by e lk  d u r in g  the  s p r i n g  s e e m e d  to  be  s p a r s e  o v e r s t o r y  
can o p y  c o v e r  (u n d e r  25%), p o s s i b l y  b e c a u s e  the  u n d e r s t o r y  v e g e t a t i o n  
w a s  m o r e  a d v a n c e d  in the  open ings  than  u n d e r  a  c lo s e d  f o r e s t  canopy .
D u r in g  the  s u m m e r  (July  and A ugus t ) ,  e lk  use  s h i f t e d  to  m o r e  
c l o s e d  o v e r s t o r y  c a n o p ie s ,  p r i m a r i l y  in to  s t a n d s  of m e d i u m  to l a r g e  
s i z e  lodg ep o le  p ine  on w e s t  and  n o r t h e r l y  a s p e c t s .  T h o s e  s t a n d s  
t y p i c a l ly  had  s ig h t  d i s t a n c e s  of 50 to 100 y a r d s  (45-90  m) and  w e r e  
c l a s s i f i e d  as  a  young  s u c c e s s i o n a l  s t a g e .  E v e n  though s t a n d s  of 
m e d i u m  to l a r g e  s i z e  lo d g e p o le  p in e  c o m p r i s e d  43 p e r c e n t  of the  s tu d y
s.
a r e a ,  e lk  use  d u r in g  J u l y  and  A u g u s t  g r e a t l y  e x c e e d e d  the  a v a i l a b i l i t y  
of th o s e  s t a n d s .  T h e  m o s t  p r e f e r r e d  u n d e r s t o r y  type  d u r i n g  the  
s u m m e r  w a s  m o u n ta in  a r n i c a ,  f o r  w h ich  e lk  u se  w as  tw ic e  the  a v a i l ­
ab i l i ty .  D u r in g  1976, b e a r g r a s s  and  h e a r t - l e a f  a r n i c a  t y p e s  a l s o  
r e c e i v e d  u s e  in e x c e s s  of t h e i r  a v a i l a b i l i t y .  T he  e m p h a s i s  w a s  on 
s l i g h t l y  m o i s t e r  u n d e r s t o r i e s  d u r in g  1977, p r i m a r i l y  m o u n ta in  a r n i c a ,  
f o o l ' s  h u c k l e b e r r y ,  w a v y - l e a v e d  a l d e r ,  and  a r r o w l e a f  g r o u n d s e l .  E l k  
r e a d i l y  fed  on the  a r n i c a  and  g r o u n d s e l  and  a p p e a r e d  to  u s e  th e  s h r u b s  
f o r  bed d in g  c o v e r .  The  p e l l e t  count  a l s o  t e n d e d  to  be  h i g h e r  on 
b e n c h e s ,  s w a l e s ,  and  m o d e r a t e  s l o p e s .  A s  d u r i n g  the  s p r i n g ,  s t e e p  
s l o p e s ,  d e n se  s t a n d s  of s m a l l  lodg ep o le  p ine ,  p r i m a r y  r i d g e t o p s ,  and  
a r e a s  f u r t h e r  than  450 y a r d s  (410 m) f r o m  w a t e r  w e r e  avo id ed .  E l k  
u se  w as  g e n e r a l l y  l e s s  th a n  a v a i l a b i l i t y  on b r u s h - s e e d l i n g  and  old
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s u c c e s s i o n a l  s t a g e s ,  c l e a r i n g s .  D o u g l a s - f i r - l a r c h  s t a n d s ,  and  b u n c h ­
g r a s s  u n d e r s t o r i e s  (P s e u d o t s u g a  m e n z i e s i i  h a b i t a t  ty p e s ) .  T h i s  
p r o b a b l y  r e f l e c t s  the  s t r o n g  e lk  p r e f e r e n c e  f o r  open  lodgepo le  p ine  
s t a n d s  r a t h e r  th a n  an  a c t u a l  a v o id a n c e  of t h o s e  s i t u a t i o n s .
F a l l  and  w i n t e r  e lk  u s e  ( l im i te d  w i th in  the  s tu d y  a r e a )  w a s  
l e s s  w e l l  de f ined  by  p e l l e t  coun ts  than  s p r i n g  and s u m m e r  u se .  H o w ­
e v e r ,  f a l l - w i n t e r  e lk  u s e  c l e a r l y  s h i f t e d  a w a y  f r o m  the lo d g e p o le  p in e  
and  s p r u c e - f i r  t y p e s  to  open  D o u g l a s - f i r - l a r c h  ty p e s  on s o u t h w e s t  and  
w e s t  a s p e c t s  a t  l o w e r  e l e v a t i o n s .  T he  m o s t  p r e f e r r e d  s i t e s  w e r e  the  
m o s t  e x p o s e d  o n e s ,  c l e a r i n g s  o r  s t a n d s  of s c a t t e r e d  l a r g e  D o u g l a s - f i r  
on s e c o n d a r y  u p p e r  s l o p e s  and  r i d g e t o p s .  T he  u n d e r s t o r y  on t h o s e  
s i t e s  w as  t y p i c a l l y  s o m e  c o m b in a t io n  of b u n c h g r a s s e s ,  p i n e g r a s s ,  and  
e lk  s e d g e  (P s e u d o t s u g a  m e n z i e s i i / F e s t u c a  i d a h o e n s i s  h a b i t a t  type) .  
Sight  d i s t a n c e s  in e x c e s s  of 100 y a r d s  (90 m ) ,  the  old s u c c e s s i o n a l  
s t a g e ,  and  o v e r s t o r y  c an o p y  c o v e r  u n d e r  25 p e r c e n t  w e r e  a l l  u s e d  in 
e x c e s s  of t h e i r  a v a i l a b i l i t y .
In ad d i t ion  to  s e a s o n a l  sh i f t s  in e lk  h a b i t a t  u se ,  y e a r l y  s h i f t s  
w e r e  a l s o  e v id en t  in r e s p o n s e  to  w e a t h e r  co n d i t io n s .  A l though  snow 
dep ths  w e r e  l o w e r  th a n  n o r m a l  d u r in g  bo th  y e a r s ,  the  p r e c i p i t a t i o n  
d u r in g  th e  f i r s t  p a r t  of 1976 w as  n e a r  n o r m a l  w h i le  1977 w a s  m u c h  
d r i e r  th a n  u s u a l .  E l k  a p p e a r e d  to  r e s p o n d  to  the  d r i e r  co n d i t io n s  
d u r in g  1977 b y  m o v in g  e a r l i e r  than  u s u a l  in to  u p p e r  C h a m b e r l a i n  C r e e k  
d r a i n a g e  f r o m  the  d r a i n a g e s  to  the  n o r t h  and w e s t .  E lk  a l s o  a p p e a r e d
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to  r e m a i n  w i th in  the  C h a m b e r l a i n  C r e e k  d r a i n a g e  m o r e  c o n s i s t e n t l y  
th a n  in o t h e r  y e a r s .  T h e  F N  p e l l e t  coun t  f o r  J u l y  and  A u g u s t  1977 w a s  
t r i p l e  the  t a l l y  f o r  1976. T h e  g r e a t e s t  i n c r e a s e  in  use  w a s  in  th e  m o r e  
m o i s t  h a b i t a t s  a t  5 ,700 to  6,200 f e e t  e l e v a t io n  (1 ,700 -1 ,900  m ) .  S p e ­
c i f i c a l l y ,  e lk  sough t  out s t a n d s  of m e d i u m  to  l a r g e  s i z e  l o d g e p o le  p ine  
o r  m a t u r e  s u b a lp in e  f i r - E n g e l m a n n  s p r u c e  s t a n d s ,  both  w i th  an  o v e r ­
s t o r y  canopy  g r e a t e r  th a n  75 p e r c e n t  and  a m o i s t  u n d e r s t o r y  s u c h  a s  
m o u n ta in  a r n i c a ,  a r r o w l e a f  g r o u n d s e l ,  f o o l ’s h u c k l e b e r r y ,  an d  w a v y -  
l e a v e d  a l d e r .  T h e  f a v o r e d  h a b i t a t  ty p es  w e r e  A b ie s  l a s i o c a r p a / 
M e n z i e s i a  f e r r u g i n e a  and  A b ie s  l a s i o c a r p a / C a l a m a g r o s t i s  c a n a d e n s i s . 
T h e  e a r l y  m o v e m e n t  in to  C h a m b e r l a i n  C r e e k  d r a i n a g e  m a y  w e l l  h a v e  
b e e n  a r e s p o n s e  to d e s i c c a t i o n  of f o r a g e  v e g e t a t i o n  on the  m o r e  a r i d  
s l o p e s  of the  d r a i n a g e s  to  the  w e s t  and  n o r th .  E l k  a p p e a r e d  to  be 
fe e d in g  v e r y  h e a v i l y  on s u c c u l e n t  f o r b s  d u r in g  J u l y  and A u g u s t  1977.
In add i t io n  to a r n i c a  and  g r o u n d s e l  found in the  f o r e s t  u n d e r s t o r y ,  e lk  
a l m o s t  d a i ly  m o v e d  in to  the  two s o u t h e r n  c l e a r c u t s  in the  e v en in g  and  
e a r l y  m o r n i n g  to feed  on f i r e w e e d ,  b l a c k  e l d e r b e r r y ,  and  a few s h o r t  
w i l low  p l a n t s .  T he  e l d e r b e r r y ,  though  abundan t  in the  c u t s ,  w a s  a l m o s t  
d e fo l i a t e d  by the  end of A u g u s t  1977. Such h e a v y  use  w a s  not a p p a r e n t  
in 1976.
N e i t h e r  d e ad f a l l  h e ig h t  n o r  d e a d f a l l  g ro u n d  c o v e r  a p p e a r e d  to 
r e s t r i c t  e lk  u s e  in C h a m b e r l a i n .  H o w e v e r ,  the  s a m p l e  s i z e  of a r e a s  
w i th  v e r y  h e av y  d e a d f a l l  w a s  not l a r g e  enough to  a d e q u a t e ly  a s s e s s  e lk
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r e s p o n s e .
C h a m b e r l a i n  C r e e k  d r a i n a g e  is  an  i m p o r t a n t  s u m m e r i n g  a r e a  
d u r in g  y e a r s  w hen  p r e c i p i t a t i o n  is  n o r m a l  and it  b e c o m e s  ev en  m o r e  
i m p o r t a n t  d u r in g  d r y  y e a r s .  T h e  o v e r a l l  i m p a c t  of p lan n ed  lo g g in g  in 
th e  C h a m b e r l a i n  a r e a  s h o u ld  not be  p a r t i c u l a r l y  d e t r i m e n t a l  to  e lk  
p r o v id i n g  th a t  t i m b e r  h a r v e s t  i s  a c c o m p l i s h e d  as  q u ick ly  a s  p o s s i b l e ,  
s l a s h  i s  d i s p o s e d  of, r o a d  c l o s u r e s  a r e  m a i n t a i n e d ,  and c a t t l e  co n t in u e  
to  be  ex c lu d ed .  D u r in g  th i s  and  f u t u r e  t i m b e r  h a r v e s t s ,  an  e f fo r t  
sh o u ld  be  m a d e  to  avo id  p l a c i n g  r o a d s  o r  cu t t ing  un i t s  on b e n c h e s  
( p a r t i c u l a r l y  m o i s t  b e n c h e s ) ,  s w a l e s ,  and  the  r i d g e l i n e s  of " f i n g e r "  
r i d g e s .
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T a b l e s  9 -23  p r o v i d e  n u m e r i c a l  v a l u e s  c o r r e s p o n d i n g  to
F i g s .  4 and  8-21  in the  t ex t .
T h e  fo l lowing  co n v en t io n  w a s  u s e d  to  in d ica te  th e  s t a t i s t i c a l
s ig n i f i c a n c e  of th e  d i f f e r e n c e  b e tw e e n  the  p r o p o r t i o n  of a v a i l a b i l i t y  of
a h a b i t a t  a t t r i b u t e  and  the  p r o p o r t i o n  of e lk  u se  of tha t  a t t r i b u t e .
+ o r  - i n d i c a t e s  e lk  u s e  s i g n i f i c a n t l y  g r e a t e r  o r  l e s s  th an  
a v a i l a b i l i t y ,  p < 0.05
++ o r  - -  i n d i c a t e s  e lk  u s e  s i g n i f i c a n t ly  g r e a t e r  o r  l e s s  th a n  
a v a i l a b i l i t y ,  p < 0.01
l a c k  of a s ig n  i n d i c a t e s  no  s ig n i f i c a n t  d i f f e r e n c e .
Su 76 = S u m m e r  1976 
Sp 77 = S p r in g  1977 
Su 77 = S u m m e r  1977
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T a b le  9. P e r c e n ta g e s  of a v a i la b i l i ty  and e lk  use  r e la te d  to  subunits  during  1976-1977.
Subuni t
%
A v a i l a b i l i t y
% F N  e lk  u se % OVO e lk  u s e
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
1 8. 7 5. 5 11. 9 - -  0. 3 11. 5 8. 7 8. 5
2 9. 0 9. 4 5 .2 - -  2 . 3 5. 8 - 4 . 6 6. 1
3 9 . 0 1 4 .4 - -  2 .2 12. 9 8. 5 8 . 4 9 .2
4 6 . 4 7. 0 5. 6 + 1 2 .0 4. 9 6 . 6 6. 9
5 2. 5 0. 5 4 .3 1. 5 0. 5 1 .2 2 . 0
6 3 .2 5. 5 5. 1 5. 5 0. 9 1. 9 2 . 6
7 1 .2 0 . 0 0. 0 0 .3 0 .2 0 .2 0. 1
8 15. 6 1 9 .4 14. 1 - - 6 .2 ++29. 9 ++28 .6 ++24. 8
9 14. 9 17. 9 10. 1 ++26 .0 15. 3 1 5 .4 13 .2
10 15. 8 1 9 .4 ++30. 1 1 7 .0 15. 6 14 .6 14. 7
11 13. 7 - -  1 .0 1 1 .4 16. 0 — 6 . 9 9. 8 11. 9
T o ta l 100. 0 100. 0 100. 0 10 0 .0 100. 0 1 0 0 .0 100. 0
00
T ab le  10. P e r c e n ta g e s  of a v a i la b i l i ty  and e lk  u se  r e la te d  to e leva tion  du r ing  1976-1977.
E l e v a t io n  
(in fee t )
%
A v a i l a b i l i t y
% F N  e lk  u se % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
4, 5 0 0 -5 ,  000 (1, 3 7 0 -1 ,  520 m) 9. 1 - 4 . 0 - -  0 . 5 - -  0 . 0 12. 1 11 .3 9 . 4
5, 1 0 0 -5 ,  600 (1, 5 5 0 -1 ,  700 m ) 22. 5 2 7 . 4 25. 5 — 8 .2 +28. 9 25. 1 24. 5
5, 7 0 0 -6 ,  200 (1, 7 4 0 -1 ,  890 m) 50 .2 52. 7 54. 7 ++68. 0 44. 7 46. 9 5 2 .6
6, 3 0 0 -6 ,  800 (1, 92 0 -2 ,  070 m ) 18 .2 15. 9 19. 3 23. 8 1 4 .3 16. 7 13. 5
T o t a l 1 0 0 .0 1 0 0 .0 1 0 0 .0 100. 0 100. 0 1 0 0 .0 10 0 .0
00
o i
T a b le  11. P e r c e n ta g e s  of a v a i la b i l i ty  and e lk  use  r e la te d  to s lope du r ing  1976-1977.
%
A v a i l a b i l i t y
% F N  e lk  u s e % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
0 -1 5 ° 65. 8 6 8 .2 74. 6 ++80. 1 60. 3 62. 5 66. 9
16-30° 30. 3 3 1 .3 25. 4 - - 1 9 . 2 36. 0 • 33. 7 29. 9
3 1-38° 3. 9 - -  0 . 5 — 0. 0 - -  0. 7 3. 7 3. 8 3 .2
T o t a l 100. 0 1 0 0 .0 100. 0 100. 0 1 0 0 .0 100. 0 1 0 0 .0
00
O)
T ab le  12. P e r c e n ta g e s  of av a i la b i l i ty  and elk  use  r e la te d  to a sp e c t  du ring  1976-1977.
A s p e c t
%
A v a i l a b i l i t y
% F N  e lk  u s e % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
N 9. 2 11. 9 12. 1 12. 0 8. 6 8. 3 9. 1
NE 20. 5 20. 4 14. 1 20. 5 18. 1 16. 7 19 .2
E 9. 7 9. 0 4. 1 7. 5 7. 8 6 . 4 7 .3
SE 6 .2 3 . 0 2 . 7 - 2 . 2 5. 3 5. 3 4 . 8
S 2. 3 3. 5 1 .6 2 .2 0. 8 1 .4 1 .4
SW 15 .2 1 1 .4 1 7 .0 10. 5 18. 4 2 0 .2 18. 5
W 16. 3 21. 9 23. 5 17. 5 18. 3 19. 1 19. 3
NW 20. 6 18. 9 24. 9 +2 7. 6 22. 7 22. 6 2 0 . 4
T o t a l 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0
00
- J
T a b le  13. P e rc e n ta g e s  of av a i la b i l i ty  and e lk  u se  r e la te d  to topography  during  1976-1977.
%
A v a i l a b i l i t y
% F N  e lk use % OVO e lk  u s e
T o p o g r a p h y Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
M ain  s t r e a m 4 . 0 4 . 0 9. 0 4 .2 - 1. 1 2. 5 2 . 4
L o w e r  s lo p e 6 . 6 5 . 0 4. 5 4 . 4 3 . 6 4 . 4 4 . 6
M i d - s l o p e 47. 3 47. 7 48. 6 55. 5 46. 9 5 0 .0 50. 7
S e c o n d a r y  u p p e r  s lo p e  
an d  r id g e to p 12. 7 12. 0 1 1 .0 — 6 . 0 ++20 .9 +18. 1 16 .2
P r i m a r y  u p p e r  s lo p e  
and  r i d g e to p 16. 1 10. 9 8. 9 10. 8 12. 5 - 1 0 . 5 - - 1 0 . 1
B e n c h 5 . 0 9. 9 2. 9 6. 5 5. 1 5. 8 6. 0
Swale 4. 6 6 . 0 8. 8 + 8 . 8 7 .6 6 . 4 6 .2
O t h e r 3 . 7 4 . 5 6. 3 3 . 8 2 . 3 2 . 3 3. 8
T o ta l 100. 0 100. 0 100. 0 1 0 0 .0 1 0 0 .0 1 0 0 .0 100. 0
00
00
T a b le  14. P e rc e n ta g e s  of a v a i la b i l i ty  and elk use  r e la te d  to d is tan ce  to n o n - ro a d  d is tu rb a n c e  during
1976-1977.
D i s t a n c e  to  n o n - r o a d  
d i s t u r b a n c e  
(in y a r d s )
%
A v a i l a b i l i t y
% F N  e lk  u s e % OVO e lk  u s e
Su 76 Sp 77 Su 77 Su 76 Sp 7 7 Su 77
0 -1 5 0  (0 -140  m) 6. 1 4 . 0 3. 6 - 2 . 7 5 .2 4 . 0 5. 3
150-550  (140-500  m) 1 1 .6 — 4 . 5 8 .7 7 .5 9. 1 9 .6 9 . 0
5 50-950  (500-870  m) 15. 5 1 1 .4 10. 8 11 .2 + 2 1 .0 1 8 .4 18. 9
9 5 0 -1 ,  350 (870 -1 ,230  m) 15. 5 1 5 .4 18. 4 14. 7 1 9 .0 17. 1 18 .2
> 1, 350 (> 1, 230 m) 51. 3 ++64 .7 58. 5 ++63. 9 45. 7 50. 9 48. 6
T o t a l 100. 0 100. 0 100. 0 100. 0 100. 0 1 0 0 .0 100. 0
00
CO
T a b le  15. P e r c e n ta g e s  of a v a i la b i l i ty  and elk u se  r e la te d  to d is tan ce  to  ro ad  du r ing  1976-1977.
D i s t a n c e  to  r o a d  
(in y a r d s )
%
A v a i l a b i l i t y
% FN  e lk  us  e % OVO e lk  u s e
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
0 -1 5 0  (0 -140  m) 1 2 .4 8. 0 - 5 .2 - 6 .5 - 7. 8 - -  7. 1 - 7. 9
150-550  (140-500  m) 2 7 . 4 2 8 . 8 2 4 . 0 21. 7 26. 0 2 9 . 0 2 7 .2
55 0 -9 5 0  (500-870  m) 2 7 . 7 2 3 . 4 2 4 .2 +36. 1 3 2 .6 3 3 .3 31. 5
9 5 0 -1 ,  350 ( 8 7 0 - 1 ,2 3 0  m) 21. 6 28. 4 ++37. 0 +28. 7 23. 4 23. 1 23. 8
> 1, 350 (>  1, 230 m) 10. 9 1 1 .4 9. 6 7 .0 10 .2 7. 5 9 .6
T o t a l 100. 0 100. 0 100. 0 1 0 0 .0 100. 0 100. 0 100. 0
CD
o
T ab le  16. P e r c e n ta g e s  of av a i la b i l i ty  and elk use  r e la te d  to  d is tan ce  to  w a te r  during  1976-1977.
D i s t a n c e  to  w a t e r  
(in y a r d s )
%
A v a i l a b i l i t y
% F N  e lk  u s e % OVO e lk  u s e
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
0 -5 0 (0 -45  m) 1 8 .3 18. 9 2 6 . 4 2 4 .3 — 10. 6 16. 1 17. 6
5 0-150 (45-140  m) 23. 9 2 2 . 4 1 6 .4 - 1 6 . 2 2 9 . 0 2 4 .2 2 3 . 4
150-250 (140-230  m) 2 1 .2 2 2 . 4 21. 8 2 6 .7 2 4 . 7 2 5 . 0 2 5 . 6
2 5 0 -3 5 0 (230-320  m) 15. 3 1 7 .4 1 3 .9 15. 0 16. 8 1 6 .3 15. 3
350-450 (320-410  m ) 11. 6 13. 9 18. 1 13. 3 13 .5 1 2 .9 12. 9
4 5 0 -8 5 0 (410-780  m) 9. 7 5. 0 - 3 . 4 - -  4 . 5 - 5 . 4 - 5 . 5 - 5 .2
T o t a l 100. 0 1 0 0 .0 100. 0 100. 0 100. 0 1 0 0 .0 100. 0
CO
T ab le  17. P e r c e n ta g e s  of a v a i la b i l i ty  and e lk  u se  r e la te d  to o v e r s to r y  canopy co v e r  du ring  1976-1977.
O v e r s t o r y
c an o p y
c o v e r
%
A v a i l a b i l i t y
% F N  e lk  u se % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
0-25% 5. 0 3. 5 + 1 3 .7 3 .2 ++10. 7 + 8 . 4 ++ 8 . 8
25-75% 4 5 . 0 46. 8 42. 1 -37 .  5 50. 9 4 9 . 6 4 6 .2
> 75% 50. 0 49. 7 4 4 .2 ++59. 3 - - 3 8 . 4 -42 .  0 4 5 . 0
T o t a l 1 0 0 .0 1 0 0 .0 1 0 0 .0 100. 0 1 0 0 .0 100. 0 100. 0
CD
CO
T a b le  18. P e rc e n ta g e s  of a v a i la b i l i ty  and elk u se  r e la te d  to t r e e  s tand  type during  1976-1977.
T r e e  s t a n d  type
%
A v a i l a b i l i t y
% F N  e lk  u se % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
D e n se  P S M E - L A O C 10. 8 8. 9 8. 8 - -  2 . 3 12. 6 10. 9 10. 6
M o d e r a t e  P S M E - L A O C 9. 9 7. 5 4 . 9 - -  1 .5 ++16 .4 12. 1 1 1 .4
S c a t t e r e d  l a r g e  PS M E 3 .2 3. 5 5 .2 1 .8 ++ 7 .4 ++ 7 . 9 ++ 6 . 8
C l e a r i n g 4 . 0 2. 0 +13. 0 2 . 5 ++ 9 .0 6. 5 + 7 .2
D e n se  A B L A - P I E N 1 4 .8 9. 9 14. 1 1 3 .4 - -  8. 5 1 1 .4 1 2 .0
M o d e r a t e  A B L A - P I E N 5. 6 2. 5 8 .3 +10. 5 3. 5 5. 5 4. 9
S m a l l  to  m e d i u m  PICO 8 . 4 4 . 5 - 2 . 9 5 .7 -  3 . 9 - 4 . 6 - -  3. 9
M e d iu m  to  l a r g e  P IC O 4 3 .3 ++61 .2 4 2 . 8 ++62 .3 3 8 .7 41. 1 4 3 .2
T o t a l 100. 0 1 0 0 .0 1 0 0 .0 1 0 0 .0 100. 0 100. 0 1 0 0 .0
P S M E  - P s e u d o t s u g a  m e n z i e s i i  
A B L A  - A b ie s  l a s i o c a r p a  
P IC O  - P in u s  c o n t o r t a  
LAOC - L a r i x  o c c i d e n t a l i s  
P I E N  - P i c e a  e n g e lm a n n i
CO
cx>
T able  19. P e rc e n ta g e s  of a v a i la b i l i ty  and e lk  u se  r e la te d  to dom inant u n d e r s to ry  sp e c ie s  during
1976-1977.
D o m in a n t  u n d e r s t o r y  
s p e c i e s
%
Availabil i ty '" '
% F N  e lk  u se % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
F e s t u c a  i d a h o e n s i s  - 
A g r o p y r o n  s p i c a t u m 5. 8 2. 0 7 .2 - -  0 . 5 ++14 .5 ++12.3 ++10 .4
C a l a m a g r o s t i s  r u b e s c e n s 10. 1 8. 5 9. 9 - -  3 .2 ++16.3 + 1 5 .4 1 3 .8
A r n i c a  c o r d i f o l i a 6 . 6 8. 5 5. 6 4. 5 7 .2 8 . 5 8 .2
X e r o p h y l l u m  te n a x 35. 1 41. 3 25. 1 - 2 6 . 3 3 4 .6 31. 8 3 0 . 9
V a c c i n i u m  s c o p a r i u m 17. 1 18. 4 - 8 .3 11. 5 13. 1 1 2 .0 11. 7
V a c c i n i u m  g l o b u l a r e 31. 9 31. 8 24. 7 - - 2 0 . 8 30. 7 27. 5 2 6 .3
M e n z i e s i a  f e r r u g i n e a 23. 1 2 2 . 4 2 3 . 6 ++37 .5 1 6 .8 22. 1 2 2 . 9
A lnus  s i n u a t a 27. 7 23. 9 31. 8 ++41 .7 23. 9 25. 7 2 5 . 8
A r n i c a  l a t i f o l i a 1 1 .4 ++22 .9 1 9 .0 ++26 .8 1 0 .5 13. 8 ++17.3
S en ic io  t r i a n g u l a r i s 5 .2 4 . 5 ++16 .6 ++14 .0 4 . 4 6 . 6 6. 5
C a l a m a g r o s t i s  c a n a d e n s i s 5. 0 4. 5 9 .4 5. 7 1. 9 2 . 4 4 .2
O t h e r 16. 6 1 0 .0 12. 8 — 6 .2 20. 5 1 6 .4 1 6 .9
'■'Since the  two d o m in a n t  s p e c i e s  on e a c h  s e g m e n t  w e r e  r e c o r d e d ,  the  p e r c e n t a g e s  t o ta l  to  m o r e  
than  100%.
CO
T a b le  20, P e rc e n ta g e s  of a v a i la b i l i ty  and elk u se  r e la te d  to  hab ita t  type during  1976-1977.
H a b i ta t  ty p e
%
A v a i l a b i l i t y
% F N  e lk  u se % OVO e lk  use
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
P S M E / F E I D 2. 5 0 . 5 2 . 9 - 0 . 0 ++ 7 . 8 + 5 .6 4 . 8
P S M E / C A R U - A G S P 1.6 1 .0 3. 8 0. 5 ++ 5 .2 ++ 5. 8 ++ 4. 8
P S M E / C A R U l 4. 7 5. 0 2 . 3 1. 8 6. 8 6 .2 6 . 4
P S M E / P H M A 2 0 . 6 0 . 0 0. 7 0 . 0 0. 8 0. 9 0. 7
p s m e / v a g l - x e t e 3 1 .3 0. 0 0. 0 0 . 0 1. 5 1. 7 1. 7
P S M E / L I B 0 4 1. 1 2. 0 0. 0 0. 0 1 .3 1 .0 1. 1
P S M E / S Y A l 5 0. 9 0. 5 0. 0 0. 0 1. 7 1 .6 0. 9
a b l a / l i b o 1. 9 0. 5 2 . 3 2 . 2 1. 1 1 .8 2 . 0
A B L A / L I B O - X E T E 1 4 .6 1 7 .4 11 .6 — 6 .3 16. 3 1 4 .6 15 .2
A B L A / X E T E - V A G L ® 26. 0 28. 8 15. 9 2 2 .5 2 3 . 0 2 0 .7 -18 .  8
A B L A / X E T E - V A S C 5 .0 5. 5 4 . 0 3. 5 4 . 3 3. 7 3. 9
A B L A / M E F E 2 4 . 8 25. 3 2 4 . 0 ++42.2 1 8 .4 2 4 .3 2 5 . 4
A B L A /A L S I 4 . 0 3 . 0 4. 5 5 .3 3 . 0 2 . 7 3 .2
a b l a / c l u n '̂ 1 .3 0. 5 4. 5 1 .0 1. 1 1 .2 1. 1
A B L A / C A C A - C A C A 3 .6 5. 5 +14. 1 ++ 9. 5 3 . 4 4 . 9 5 .7
a b l a / c a c a - g a t r 3 2. 5 2. 5 4 . 0 3 . 0 0. 9 1 .6 1. 3
A B L A /C A C A - V A C A ^ 1 .4 1. 5 2. 9 1 .4 0 . 4 0 . 4 1. 1
C l e a r c u t 2 . 0 0. 5 2. 5 0. 8 3 . 0 1. 3 1. 9
R o c k 0 .2 0. 0 0. 0 0. 0 0. 0 0. 0 0. 0
T o t a l 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0 10 0 .0 1 0 0 .0
^ Inc ludes  A B L A /C A R U  
2 In c lu d e s  P S M E / P H M A - C A R U  
3In c lu d e s  P S M E / V A G L  
4 In c lu d e s  P S M E / L I B O - S Y A L ,  P S M E /  
L I B O - V A G L ,  and  P S M E / L I B O - C A R U
5In c lu d es  P S M E /S Y A L - C A R U  and  P S M E /S Y A L - A G S P  
6In c lu d e s  A B L A /V A G L
7In c lu d es  A B L A /C L U N - A R N U  and  A B L A / C L U N - M E F E
8 In c lu d es  A B L A /G A T R
^Inc ludes  A B L A /V A C A  and  w e t  m e a d o w s CD
U l
T a b le  21. P e r c e n ta g e s  of a v a i la b i l i ty  and elk  use  r e la te d  to s igh t d is tan ce  du r ing  1976-1977.
Sight  d i s t a n c e  
(in y a r d s )
%
A v a i l a b i l i t y
%• F N  e lk  u se % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
< 5 0  ( < 4 6  m) 33. 1 - 2 3 . 4 3 7 .3 2 7 .2 - - 2 2 . 6  - 2 7 . 0 -26.  7
50-100  (46-91 m) 58. 3 +69. 1 -46. 6 ++69. 1 59. 3 5 6 .2 58. 1
> 100 (> 91 m) 8. 6 7. 5 16. 1 - -  3 .7 ++18. 1 ++16. 8 ++15. 2
T o t a l 1 0 0 .0 1 0 0 .0 100. 0 100. 0 1 0 0 .0  1 0 0 .0 1 0 0 .0
COo>
T ab le  22. P e rc e n ta g e s  of a v a i la b i l i ty  and e lk  u se  r e la te d  to s u c c e s s io n a l  s ta g e  during  1976-1977.
S u c c e s s i o n a l
s t a g e
%
A v a i l a b i l i t y
% F N  e lk  u s e % OVO e lk  u s e
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
B r u s h - s e e d l i n g 1. 8 0. 5 2. 5 0. 8 3 . 0 1 .3 1 .8
P o l e - s a p l i n g 3 .3 2 . 5 - -  0 . 0 - -  0. 5 1 .2 1 .3 1 .4
Young s t a n d 43. 5 +56 .2 49. 1 ++62 .5 36. 9 4 2 .2 4 1 . 8
M a t u r e  s t a n d 27. 6 2 6 . 4 -17 .  5 2 1 . 7 27. 9 23. 0 25. 5
O ld  s t a n d 23. 8 - 1 4 . 4 30. 9 - - 1 4 . 5 + 3 1 .0 ++32.2 2 9 . 5
T o t a l 1 0 0 .0 10 0 .0 1 0 0 .0 1 0 0 .0 1 0 0 .0 100. 0 100. 0
CD
<I
T a b le  23. P e r c e n ta g e s  of a v a i la b i l i ty  and elk  use  r e la te d  to  dead fa ll  height and ground  c o v e r  during
1976-1977.
%
A v a i l a b i l i t y
% F N  e lk  u se % OVO e lk  u se
Su 76 Sp 77 Su 77 Su 76 Sp 77 Su 77
<15%  c o v e r ,  < 1 . 5  ft d eep 42. 7 42. 3 4 8 .2 40. 3 45. 1 44. 1 4 3 .6
< 15% c o v e r ,  > 1 . 5  ft deep 6. 0 9. 9 5. 6 2. 0 9 . 0 9 .6 8 .3
15-35% c o v e r ,  < 1 . 5  ft  deep 2 4 . 9 21. 9 19 .5 32. 7 2 2 . 0 22. 1 2 1 .8
15-35% c o v e r ,  > 1. 5 f t  deep 12. 7 14. 4 14. 3 9. 8 14. 1 1 2 .8 13.3
> 35% c o v e r ,  < 1 . 5  ft  d eep 6. 1 6 . 5 5 . 4 6. 7 3. 8 4 . 4 5 .6
> 35% c o v e r ,  > 1 . 5  ft  d eep 7. 6 5. 0 7 . 0 8. 5 6 . 0 7 .0 7 .4
T o t a l 1 0 0 .0 1 0 0 .0 1 0 0 .0 100. 0 100. 0 100 .0 100.0
COCO
